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 (PRELIMINARY REPORT ON "™HE GEOLOGY AND OIL POSSIBILITIES -
OF THE YAKATAGA DISTRICT, ALASKA)

pageil, paragraph 1, line ll--fo for parrafin-base read paraffin-base

w 3, line H—-fo Mount St,Elias (18,000 feet) read Mount
’ St.Elias (18,008 feet)

page 10, paragraph 1, line 16-<for in Middleton Island read on Middleton Isla

vage 13, paragraph 3, line 6--for contains a high of dark read contains a
high percentage of dark--

page 14, paragreph 5, lines 6-7--for is exposed in the area between read
; : 1s exposed in the mountains east of
= Steller Glacier, and that it may be ex-
D posed in the area between=--

page 15, paragraph 4, lines 9-10--for part of the Kushtaka formation. The

ER ' - presence of green sandstone resd part
of the Kushtaka formation, The presence
of plant remains and of numercus coal
beds in Unit B, and the apparent absence
of marine fossils suggest deposition in
a continental environment, The presence.
of green sandstone--

18’ v peragmph' 2,, line 5-»-!_; lowest cceurences read lowest ooem‘ence

: pag}é: 2‘»‘ ;gar;agraph 1,,,-‘\ Iina 17--z for the tillteelike rpok’ réad the tmite-like
,, .o rock-- .

yag& 23 ,gar&gxapk 4, Iiug 5--for yield furhter by ad yield fur'thar by--
i‘ geﬁ@ paragmph 4‘., lizxa 10-«33: many of the faults read many of the fclds—-—

) ¢ 3 paragmph I, line n«_i_‘gx Hazardous read haurdoua
mget 3%; Pﬁmgmph 1g Yine 12--for open out dorward re read open out downward--
1 paga 3% mt&graph 5y line 5--for Maspina Glacier read Malaspina Glacier

page 151, paragra;;h l& line 6--for or shown on read or are shown on--

page 43; wmgi'uph l, lines 15-16-;.‘_?;; ‘bo be pre~Poul in the Yakataga read
: to be pre-Poul Greek in the Yakataga,

‘;page .4.5,3 f@etmte a/y line I»gq_r; St. Yuster read S, T. Yuster

‘ i » ® 4 line 3--4’01' etrapolated read extrapolated
page 46 paragraph 1, line 2--for are not are not read are not--
R Y h 'a/ N auT ——y ,c’.v:.,,, o
: E g e F et
end
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Figure 1, Preliminary geologic map and structure sectiona of the
Yakataga district, Alaska,
" Figure 2, Correlated columnar sections of Tertiary rocks exposed

in the Yakataga district, Alaska,



m'rnonuc ION

The Yakataga district includes the central part of an arcuate lowland
and front-range belt that extends about 300 miles along the south coast of
Alaska, betwsen the Chugach and St, Elias Mountains and the sea, and is
underlain mainly by sedimentary rocks of Tertiary age (index map, fig. 1).
Numerous seepages of oil and gas in the Tertiary rocks of the Yakataga dis-
trict and of the Katalla district to the west were discovered shortly before
1900, immediately attracting attention to the possibilities for commercisl
production of oil, Exploration was concentrated mainly in the more access-
ible Katalla distriet, leading to the discovery in 1902 of the Katalla oil
field, In the 32-year period from 1902 to 1933 this field produced about
154,000 barrels of high-gravity, parrafin-base oil from 18 shallow wells,
Only one well has been drilled in the Yakataga district, This well, located
near one of the largest oil seepages and drilled to a total depth of 2 ,005
feet, encountered indications of gas, but no oil was reported.

« Geologic ma.pping was undertakerr in the Vakataga district during the
1944 field season as part of the U, S. Geological Survey's program of War-
Minerals investigations, in response to the then acute situation with
regard to oil in the Pacific area. Geologic mapping of the district was
resumed in 1946 and continued during the 1947 season and part of the 1948
season under the postwar program of investigation of the petroleum resources
of southern Alaska, The purpose of this report is to present, in preliminary
form, the principal results of the 1944-1948 investigations, with special
emphasls on the geolugic features that may aid in the search for accxmulat—-
ions of oil, - o Ehn . . ,

The Yakataga district, as defined in thils report, includes an area of
about: 2,500 square miles., It extends about 100 miles along the north shore
of -the Gulf of Alaska; from Bering and Stellar Glaciers on the west to Mal-
aspina Glacier on the-east, and 25 to 35 miles inland. to the southern front
of the Chugach and St.Elias Mountains, The distriet is one of strongly con~
trasting topography, from a:coastal plain of low relief to the rugged ,
youthful Robinson Mountains, which rise abruptly to a general altitude of
2,000 to 5,000 feet and a. maximum altitude of 8,800 feet. The southernmost
rangeg of the Chugach and St. Elias Mountains, formlng the northern boundary
of the district, culminate in Mount Steller (10,000 feet), Motmt Miller
(11,000 feet) > and Motmt St.Elz.as (18,000 feet). .

Although the elimate a.long the coast at low altitude is temperate,
more -than half of the Yakataga district is covered by glaciers or by per-
manent. snow fislds. Malaspine' Glacier and the piedmont bulb of Bering
Glaclier extend nearly to the sea, their margins at places being at an alti-
tude of less than 200 feet, and Guyot Glacier discharges directly into an
arm of the sea, A dense growth of vegetation covers most of the ice-free
lowland and lower slopes up to an altitude ranging from 2,000 feet near the
coast to 1,000 feet or less farther inland. The total precipitation is
large, probably averaging 150 inches or more per year. All the larger streams
and many of the smaller streams head in glaciers or permanent ice fields.
In the summer, consequently, they are muddy and cold and are subject to
considerable variation in volume of flowe



: Although the Yakataga district borders the sea, it is among the less
accessible areas in Alaska and airplanes provide the only scheduled means
of transportation., Before the airplane came into general use the district
was reached ‘either by travelirg along the beach on foot from Controller
Bey (west of the Yakatags district), or by landirg through the surf in a
small boat. The beach route is impractical for transporting eupplies in
quantity or for moving . hegvy equipment, and either route of access involves
congiderable  risk--by land the risk of crossing several large glacial
streams, by sea the risk of landing through the surf, .In 1942 the CGivil
Aeroneutics ‘Administration constructed a.5,000-foot gravel-surfaced landing
field near the.beach west of Cape Ydkatega and in-conjunction with the
field has:since maintained a radio communication dnd range station and
weather observetory. Since 1948 weekly mail and passenger service has been
provided to the field from Cordova. . '

Icy Bayfaffords-the only sheltered anchorage for large boats. The ice
front of Guyot Glacier h#s retreated steadily in recent years, thus in-
creasing the drea of the bay, but the glacier still discharges directly
into the bay.and at times nearly fills it with floating ice., The west shore
of the outer nart of the. bay 1is’'somewhat exposed.toc the ocean surf and to
southeast winds. The:feasibility of developing a harbor in the bay under -
present  conditions has not been-tested, but it-seems likely that at least
temporary harbor.and landing facilities could be maintained. A power barge
of the type developed during World War II for beach assaults has been used
to land fuel and heavy eguipment through the surf near Yakataga Reef., In
favorable weather supplies and heavy equipment cculd nrcbebly be landed
‘almost anywhere along.the-beach by barge, but, because of the frequent
storms, this method can nét be.relisd upon for regular trensportection.

‘There are neither roads nor trails within the Yakataga distriet,
except in the immediate vicinity of the airfield and the settlement at
Cape .Yakataga. Foot travel is - made difficult by numerous swift, cold glac-
ial streams . thet must be crodsed, by the derise growth of vegetation that
covers rmuch of the .lowland and lower slopes, &and by the rugged topography .
of the higher slopes and ridges,. During the summer high-water stdge the -
lower parts of the Kulthleth, Kaliakh, end Duktoth Rivers can be ascended
with a small boat powered by an outboard motor, A smell plane .cen land at
a number of places along the beach, or, if equipped for water landing, on
the estuaries at the mouths of some larger rivers, on Henna leke, on Icy
Bay, and on the small lakes-at- the southers msrgin of the Chaix Hills,

The natural.obstacles to travel on the coastal plain, along the larger
river valleys,:and on the lower slopes, although serious in the present-
stage of development of the district, are not insurmountable to medern
engineering methods if the resources of the district warrant the expense -
of building roads and moving heavy equipment inland. The more rugged:and-
icebound parts. of - the distriet, however, probably will remain inaccassible
to any means of travel ex"ept bv foot or possibly hy air,

The Yakataga district is nninhabited, except for the personnel station-
ed at the airfield and a few persons! living at- Cape Yakataga,

Additional information on the general geogrephic features and early
expleration and development of the Yakataga district is given in reports
by Russell, Maddren, and Taliaferro, listed in the section following.



7 PREVIOUS INVEST IGA'T‘IONS

Russell _/descrlbed some of +he geologic features in the vicinity

1/ Ruseell, I. c., Second’ expedltion to Mount St. Elias. U. S.'Geol. Survey
Thirteenth Ann. B.ept., pt. 2, pp. 24-32 1893. »

of the Chaix Hills in- donnection with an a’ctempt to climb Mount St, Elias
in 1891, The first systematic investigation of the geology of the Yakataga
district was made in 1913 by Maddren 2/ who examined the coastal area from
Cape Yakataga to Icy Bay in some detail and made reconnaicsaance traverses

2/ Maddren, A. Ge ’ Mineral deposits of the Yakataga district Alaska U S
Geol Survey Bull 592, PP. 119-153, 1914.

inlan‘d* at se‘Veral placeslfora distance of 5 to 25 miles., The part of Mad-
dren's report bearing on the petroleum possibilities, and his previously
unpublished topographic map of a part of the Yakataga district, were
incorporated in a general report on petroleum in Alaska by Martin 3/
Taliaferm U descnbed some of the physiographic, stratigraphic , and

2/ Martin, G G., Prellmmary report on petroleum in Alaaka- U. S. GeoL
. ‘.\,Survey Bull 719’ PP 34;"42, pla 6, 19210 L maghes
4/ Taliaferro, N. L., Geology of the Yakataga, Katalla, and Nichawak dis-
tricts, Alaske: Geo:}“ Soce America Bull., vol, 43, pp. 749-'767 1932,, ~

stractural feaﬁuﬁes ‘of “the coastal area from Cape Yakatage to Icy Bay based
on his examination of the district in 1920, The fossils collected by Talia-
ferro from the Ter‘biary rocks were described by Clark 5/.

5/ Glark, B. L., Fauna of the Poul and Yakataga formations (upper Oligocene)
of sowthern Alaskas Geol, Sog. America Bull-, vols 43, pp. 797-846, 1932,

P

: ﬁg number of invastigatlons, the results of which were not publiqhed,
have been made in behalf of companies or individuals interested in the oil
. posaibilities of the Yakataga district. The most recent and probably the *
- most-comprehensive was the lnvestigation supported jointly by three oil -
companies i‘n 1938 _/ - Geo.-.egﬁts oi‘ thls par'by e:mmined the coastal area :

-6/ Geo-logical'party représenting the' Stand’ard’ Oil Company of Califomia,
the Tide Water Assaciated 0il Company, and the Union 0il Company of Cali: -
fornia; G. D. Hamma in charge. Geology by C. E. Leach and J. C. Hazzard,
paleontology by G. D. Hamna and L. G, Hertlein., Unpublished report made
available to the Geologiecel Survey for confidential review in 1946,

from Cape Yakataga to Ic'y Bay, part of the Yakatage River-Yakataga Glacier
basin, and also traversed the Kaliakh and Kosakuts Rivers.
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SCOPE AND METHODS OF RECENT INVESTIGATIONS

This report is based on field 1nvestigatione made by the U, S, Geo--
‘logical Survey from June to Séptember 1944, from June to Septamber 1946,
from June to October 1947, and during May and June 1948. The work was
carried out from four main base camns--located at the airfield, on Hanna
Lake, near the mouth of the Kaliakh River, and on Grater Loke, and from
a large number of ‘stpplementary camps, Equipment and supplies were trans-
ported to the base camps by plane, and: to- the supplementary camps by plane,
boat, sled, beach cart, or back-packinga :

In 1944 E. M. Spieker, M. S, Walton, Jr., and C. E. Klrschner mapped
an area of about 240 square miles, including the major part of the Yakataga
River-Yakatage Glacier basin, and the.coastal area from Cape Yakataga east
- o Johnston Creek, E. M, Spieker was in charge ‘of the party, which also
"included Carrol Brower,. cook, and Donald Nichols and Norman Handlin, camp
assistants. The geologic*mapping was carried out by combined use of plane-
table truversee, pace traverses, and date derived from aerial photographs.
Brief. summerlee Z/ of the results of this investigation have been published,

_/ Spieker, E. M., Walton, M, S. Jr., and Kirschner, c. E., Stratigranhy

and structure in-the Yakataga area, Alaska (abstract)s Geol. Soc. America
Bull., vol. 56, p. 1198, 1945. Reed, J. C., Recent investigations by the
Geological Survey of petroleum possibilities in ilaskas Am, Asscc. Petroleum
Geologists Bull., vol. 30, pp. 1437-1438, 1946

ana‘aféfpiiaiaafyﬁdraft.gr'a more'éaﬁplete report 8/ is in the files of

8/ Spieker, M. Walton, M.  S., Jr., and Kirschner, C. E., Geology and -
petroleunm. poss;bilities of tbe Yakataga area, laskas Mss., 79 pp.s 6 pls.,
1 fig., 1947 e o e : .

the U S Geolcgical Survey.

: The geologic tnveetigations during the field seasons of 1946-1948 were
under the direction of the writer, assisted in 1946 by William Back, recor-
der, and Richard. Swanson, .cook; in 1947 by R. B. Johnson, geologist, and
William Back, Donald Clark and Richard Swanson, recorders; and in 1948 by

J. X, Hartsoek, geologist, and ‘Robert Webb, cook. Reconnaissance traverses
were made along Béring Glacier to the southern ‘front of the Chugach Mountains,
in the area between Bering Glacier and the Duktoth River, and in the vi-
cinity of the Chaix Hills, More detailed mapping was done in the coastal

area from Cape Yekataga to Iey Bay, and’ in the Cotton Creek-Boulder Creek
ares, Geologic features and field stations were plotted on aerial photographs
in the field, and later transferred to sketch planimetric maps compiled

‘from the photographs and other sources,.In conjunction with the geologic

work in 1946 and 1947, horizontal and vertical control covering aprroximately
the western half of the Yekataga district was obtained by plane~table and
theodolite triangulation, Horizontal and. vertical control covering the coast-
al area between the Duktoth River and Icy Bay was obtained during the 1948
field season by a Geological Survey topographic party, :

4



The geology of most of the Yakataga River-Yakataga Glacier basin, as
discussed in this report and shown on the accomnanying map and sections,
is based on the manuseript report by Spieker, Walton and Kirschner 9.

9/ Spieker, E. M., Walton, M. S., Jr., end Kirschner, C. E., op. cit. (Mss.).

In the main the geologic data .shown on their map were transferred without
change except for a reduction in the amount of detnil as required by the
smaller scale of the map accompanying this report, 4 few changes in the in-
terpretation of the structure and stratigraphy of the Yakstaga River-Yakestagae
Glacier basin have been made as a result of the 1947-1948 work in adjacent
areas, and the study of aerial photographs not available in 1944, These
changes are discussed in the text., In order to present an integrated dis-
cussion of the geqlogy of the entire district it has been necessery to
incorporate much material from the report by Spieker, Walton, and Kirschner
-without specific acknowledgment but,they are acknowlédged where‘ionger‘
séctions of thé remort dare. abétractad or quoted directly, ;

The interpretation of the geology o:f.‘ the part of the Yakataga district
not covered on the ground during the recent investigations is based on
information obtained during several aerial reconnaissance flights over the
district, on ground views.from poin’as af vantage,. and on study of aerial
and ground photographs,

-« -Invertebrate megafossils collected during the 1944~1948 investigations
- of -the Yekataga distriet were identified by H. E., Vokes of the U. S. Geol~

" logical Survey and the Johns Hopkins University. The plant fossils were
identified by R. W, Brown of ths U, S. Geological Survey, : '



GEOIQG!
General features -

The bedded rocks exposed in the Yakataga district and the adjacent

- part of the Chugach and St., Elias Mountains .may be divided conveniently':
into three groups differing considerably in age, lithology, degree of de-
formation, and topographic expression. The oldest group is a thick sequence
of complexly deformed, .somewhat metamorphosed sedimentary and volcanic
rocks: of pre-Tertiary dge, which are restricted in outerop to the Chugach

- and St, Elias Mountains, The 'next younger group, exposed in the lower moun=-
tains and hills between the Chugach~St, Elias Mountain Front and the sea,

* includes ‘an apparently conformable sequence of at least 25,000 feet of
indurated marine and continental sediments ranging in age from Paleocens
or Eocene to Miocene or Pliocens, This group of Tertiary rocks, in fault
contact with the pre-Tertiary rocks along the Chugach-St.Elias Front, is
folded and faulted, bul is less intensely deformed and less altered than
the pre-Tertiary group. The youngest group, consisting of esgsentially horde
zonbd1’unconsolidated :continental and marine sediments of Quaternary age,
forms the lowlands of the coastal plain and the larger river valleys, and
»overliss the group of Tertla:y strata with- mar%ed angular unconformlty.

Intrusius igneous rocks cux the pra-Tertiany bedded rocks in the
vicinity of Mount St. Elias and Mount Steller, but none have bcen observed
to cut the bedded rocks of Tertiary or Quaternary age,

~-Inasmuch .as the indications of oil in the Yakataga district appeer to
-be associated with and restricted to rocks of Tertlary age, the pre-Tertiary
and Quaternary groups were. given less athention in the recent investigations
and are described only briefly in this report. :

Pro-Tertiary bedded rocks and associated intrusive rocks

During the 1944-1948 investigations of the Yakataga district, the
rocks of the Chugach and St. Elias Mountains were examined in outcrop at
only two localities--south of Mount Steller and southwest of Mount Miller,
Additional information on the genersl character and structure of the rocks
was pained by an aerial reconnaissance flight along the Chugach-St. Elias
Mountain Front, by study of oblique aerial nhotographs, and by exsmination
of the debris on the surface of Bering Glacier and Libbey Glacier. Some
observations on the rocks were recorded by the early expeditions to Mount
St. Elias,

The southernmost spurs and ridges of the Chugach Mountains near Mount
Steller and Mount Mlller are made up of &” thick, well*stratified sequence
‘of interbedded derk-gray argillite, slate, and grsywacke 107, :

;g/'The term argillite is used in this report for an argillaceous sediment
hardened by recrystallization, but lacking the secondary cleavage of slate,
The term graywacke has long been used in Alaska to designate well-indurated
dark-colored sandstone, composed dominantly of minerals and fregments de-
rived by rapid disintegration of basic igneous rocks, slates, and other
dark-colored rocks; see Mertie, J. B., Jr., in Allen, V. T., Terminology

of medium-grained sediments (with notes by P. G, H. Boswelliz Nat, Research
Council Ann. Rept. 1935-1936, App. I, Rept. Comm., Sedimentation, p. 30, 1936,

-6



Predominantly gray stratified rocks axposed in the ‘south spurs and on the
lower part of the south face of Mount St. Elias, which were described as
coarse sandstone and dark shale and tentatively correl&ted with the Yaku-
tat "system® (Yakutat group, see page 13) by Russell 11/, appear from
photographs and distant views to he identical with the a*glllite-slate~

__/‘Russell I. G., Second expedition to Mbunt St. Llias' U. S. Geol. Survey
Thirteenth Ann. Rept., pt. 2, p. 35, 1893.,,; P Ny

graywacke sequence observed on the ground farther west. Aerial photographs:
show apparently similar rocks in the part of the Chugach and St. Elias
Mountains lying between Mount Miller and Tyndall Glacier, but in this area
the dark-gray rocks are interbedded with light-colored rocks, probably ’
arkosic sandstone, : T

In the Vicinity of Mount Steller and Mount Miller the argillite‘slate-
graywacke sequence apparently is overlain to the north by a sequence Of'more
highly colored and more massive-appearing rocks, Judging from the debris..
carried hy Bering Glacier, the more highly colored sequence consists pre-:.
dominantly of bedded voleanic rocks of. various shades of green, red, and..
purple, but, includes also some- darkwgray argillite, slats, and graywackee »
The regional dip of both sequences is to ‘the north, but .the nature of their
contact has not been determinad and it is by no means certain that the .
predominantly volcanlc 80 uence is the youngar.; : 4l g (;p e

Several ﬁhousand feet of the upper part cf the range of mounteins in.
kthe vicinity of Mount St. Elias consists of bedded schist which has been

_ ‘thrust over the less altered and probably younger rocks of the Yakutat :
“system'“ according to Russell __/ Thls schlst, which he named the St., Elias

,_‘f Russell,‘I. G., An ezpeditionlto Mbunt St. Elias' Nat Geog. Mﬁg@, VOlw
3, pp. 168, 173, 1891, Second expedltion to Mount St. Elias: U. S, Geol. .
- wSarvay Whlrteenth Anm,- Rapt., pt. 2, p@ 35, 1893‘

* ’}
R e e T AR ST L P e g8 S

-scﬁisﬁ evz&ently was not ‘examined in place. e

3 Iaree body of light—colored 1ntrusive igneous rock which contrasts
strongly with the derker bedded rocks, is exposed well up on the scuth.face
of Mount St. Elias, The most abundant type of igneous rock represented in
the ‘debris on*Libbey-Glacier, doubtless derived from *he intrusive mass,
is light-gray medium-grnined hornblende diorite. Specimens of amphibolite
and hornblende diorite were collected in place on the northeast side of
Mount St. Elias at sltitudes of 13,000 feet and 16,500 feet 13/. Southwest

13/ Pilippo de Filippi, The ascent of Mount St. Elias by H. R. H. Prince
Luigi Amedeo di Savoia, Duke of the Abruzzi, pp. 234-236, 1900, Russell,
I. .y Op. Cit (1093)’ p. 490

of Mount Steller the argillite-slate~graywacke sequence is cut by a large
tabular body of light-colored igneous rock that resembles, at a distance,
the intrusive rock exposed on Mount St. Elias,’

7
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No diagnostic fossils have been found in the bedded rocks exposed in
the part of the Chugach &ndiSt. Elias’ ‘Mountairis adjacent to the Yakataga
district, and very few diagnostic fossils have besn found in lithologically
" similar groups of rocks forming the Chugach Mountains farther west and
‘the St. Elias Mountains farther southeast. The available evidence, including
degree of deformation and alteration, structural relationship with the
Tertiary rocks, and lithologic .gimilarity and continuity with better known
and more accurately dated rocks in adjacent districts, indicates that the
group is definitely -older ‘than Tertiary, orobably 1argely*Me sogoie, possibly
in part as young as late Cretaceous..

The bedded rocks of the St. Elias Mountains at Yakutat Bay (index map,
fig. 1), 50 miles southeast of Mount 8t. Elias, were divided by Tarr and
Butler 14/ into an older group of metamorphic and crvstalline rocks, including

u/ Tarr, R, S., and Eutler, B. S., The Yakutat Bay regibn, Alagka, pt. 2,
Areal Geology;,U; S. Geol, Survqy Prof, Peper &4, pp. 147-148, 1909,

gnelss and schist, clay slate and phylli+e, and greenstone with associated
crystalline limestone, and the younger Yakutat group (Yakutat "system" of
Russell), including locally metamorphosed conglomerate, conglomeratic argill-
‘ite, graywacke, sandstone, black shele, and limestone. The older group was
tentatlvely assigned to the Paleozoic era, the younger Yakutat group to the
Mesozoic era. Possibly equivalent bedded rocks exposed in the Fairweather
Range of the St. Elias Mountains at Lituva Bay (index map, fig. 1), 170 miles
southeast of Mount St. Elias, (include an older group of highly metamorphosed
sedimentary and volcaniec rocks and a younger, less altered group consisting
mainly of slate and gresenstone, The two groups were first tentatively assigned
by Mertie ;j/ to the early Paleozoic and to the Carboniferous or Triassic,

_5/'Mertie, 7. B., Jr., Notes on the geography and geology of Lituya Bay:
U. S Geol. Survey Bull. 836~B, PP. 125-127, 1933- ' ‘

respectively, but are now regarded by Kennedy and Walton 16/ as more probably

16/ Kennedy, G. C., and Walton, M, S., Jr., Geology and essociated mineral
deposits of some ultrabasic rock bodies in southeastern Alaska: U. S, Geol.
Survey Bullo 947“D, ppo 68"’693 1946 .

of“Triassic and Cretaoeoué age;:



. In Prince William Sound and the adjacent part of the Chugach Mountains,
west of the Yakataga district, a thick sequence of bedded rocks consisting
mainly of slate, graywackse, and volcanic rocks, but including also arkosic
SPndstone, conplomer?te and llmestone, was assigned by Schrader ;_/’to the

17/ Schrader, F. C., & reconnaiséance of rart of Prince William Sound’ and -
the Copper River district, Alaskas U, S. Geol. Survey Twentleth Ann,. Rept.,
pt. 7, PP+ 40&, 408-410 41 1900 e

Valdez and Orca "series" (groups). These groups are now generally considered
to be mainly, if not entirely, of Mesozoic age, possibly in part as young as
Late Cretaceous 18/,

;§f’Smith ‘Po S.y Areal geology of Alaskaz U. S. Geol, Survey Prof. Paper 192,
PDhe« 27 49—50 1939. s

PGy st w g ﬂy_;,%

In generai the pre-TartIarg-bedded rocks’ bordering‘the Yakataga,district
on-the north strike N.-70°~ 90° W., or-nearly parsllel. to.the. Chugach-St.Elias
front, and dip to the north, In the adjacent districts, where the probebly

’equivalent rocks have been studied in greater detail, thev are intricately

- folded-and faulted, and the structure presumablv is equally complex north.of
the Yakataga district. Although the genersl uniformity of the group and lack
of distinctive strata makes difficult the interpretation of the structure -
from casual observations, several complex folds in the pre-Tertiary group

' were noted from distant views on the ground and from aerial photogrephs.

' Photographs of’ the spur extending south from Mount St, Elias, just west of

Libbey Glaczer, show & complex asymmetrical anticline invnlving beds of the

argillite-slateuaraywackejsequence through a vertical distance of several -
thousand feet, On the south flank of the fold the beds are nearly vertical,

at. pIaceS‘overturneda On the north flank the beds in general dip at a low -

angle to ths nnrth, but shot intricate drugafbldlng'and thrust faulting. '
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'““During much: of  the- Tertiary neriod-clastic- sediments wers: deposited in.
& basin along what is now the northern and northeastern shore of the Gulf
of Alasks, The sediments deposited in this basin are intermittently exposed
in the mountains and hills lying between the sea and the southern front of
the Chugach and St. Elias Mountaina for a distance of 300 miles, from Ragged

Mountain in the Katalla district on- the west to Icy Point on the southeast,
_and probably extend’ contimuously under the intervening low areas covered by
‘glaciers or by Quaternary alluvium. (See index map, fig. 1.) The northern
border of the Tertiary basin must have been considerably farther north than
‘the present fault contact of the Tertiory sediments with the pre-Tertiary -
basement rock along the Chugach-St, Elias front, for the Tertiary sediments
adaacent to the Chugach-St.Elias fault in the Yakataga district are no coarser
than equivalent sediments 20 miles farther south along the coast. In fact,
the sediments of the Poul Creek formation, of middle and upner Oligocene age 19/,
show a general decrease in grain size from the coast northward toward the -
Chugach-St. Elias front,



19/ In this report an attempt is made to classify the Tertiary roclks of the
Gulf of Alaska region in terms of the s*ancard time divisions of the Tertiary
. period, This classification i1s based mainly on a comparison by H. E. Vokes

of the Alaskan marine invertebrate megafaunes with the faunas of the better-
known Tertiary sections of Oregon and Washington (Weaver, C. E., Paleontology
of the marine Tertiary formations of Oregon and Washingtons Washington Univ.
Pub, in Geol.,, vol, 5, correl, chart following p. 627, 1942, Durham, J, W,,
Megafaunal zones of the Oligocene of northwestern Washington: California
Univ. Dept. Geol, Sei, Bull., vol, 27, fig. 7, 1944). It should be noted,
however, -that considerable difference of opinlon exists as to correlation of
the marine Tertiary of western North America with the type sections in Europs,
This is especially true of the Oligocene epoch,

The Tertiary sediments undoubtedly extend under the Gulf of Alaska, ifor they
are exposed at the coast in the Yakatega district and at Lituya Bay, and on
Kayak Island, 20 miles off the coast of the Katalla district. Marine sedi-
ments of either late Tertiary or Quaternary age are exposed in Middleton
Island 20 __/, which lies on the edge of the continental shelf, about 70 miles

gg/.Miller,FD..i., unpublished ﬁanuscript based on field examihation in. 1949.

southﬁést of;the Katalla district (index map, fig. 1),

- A depositional contact of the Tertiary rocks with the pre-Tertiary base-
ment. may be exposed in the Katalla district, where the pre-Tertiary metamorphic
rocks exposed in the up-faulted block forming Ragged Mountaln are overlain
with apparent angular contact by less altered sediments that resemble some
cf the known Tertiary sediments. No diagnostic fossils have been found in
the less altered sediments of the Ragged Mountain area, and the observed
contacts with known Tertiary rocks are fault contects g;/, The base of the

21/ Miller, D. J., unfublishéd'manuscript based on field examination in 1945.

.group of sedimentary rocks of Tertiary age is not exposed in the mart of

the Yakataga district that has been examined on the ground, and aerial
photographs and distent e¢iews indicate that it is probably not exposed else-
" where in the district south of the Chugach-St.Elias fault. Remrants of the
Tertiary strata in depositional contact with the pre-Tertiaxy tasement rocks
may be present north of the Chughsh-St.Elias fault, Some of the light-colored
beds exposed in the mountains at the northern margin of.Guyot Glacier, between
Mount Miller and Tyndall Glacier, resemble the arkose beds in the lower part
of the exposed Tertiary strata. They appear to be interbedded with dark-c
.colored rocks of pre-Tertiary lithology, however, and more likely are part
of the pre-Tertiary group. The contact between the Tertiary and pre-Tertiary
groups at Lituya Bay is not dascrlbed in detail in any of _the published des-
criptions of the area. "
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The field relations are said to indica*te a depositional contect 22/,

22/ Buddington, A. F., and Chapin, Theodore, Geology and mineral deposits
of southeastern Alaska:s U, S. Geol., Survey Bull. 800, p. 269, 1929,

and the contact shown on a geclogic map accompanying the most recently pub-
lished report on the area suggests a depositional rather than e fault contact_}/

I

22/ Kennedy, G. C., and Walton, M. S,, Jr,, Geology and associated mineral
deposits of some ultrabasic rock bodies in southeastern Alaska: U, S, Geol.
Survey Bull. 947-D, pp. 68-69, pl, 19, 1946,

The known part of the group of Tertiary sedimentary rocks totals not less
than 14,000 feet iIn the Katalla district, not less than 25,000 feet in the
Yakataga district, and possibly as much as 12,000 feet at Lituya Bay, No
evidence of a regional unconformity, either erosional or structural, has been
recognized within the group. The oldest diagnostic Tertiary fossils found thus
far are marine invertebrates of late Eocene ags; aécotiiing to'H.~Ed Vokési
The beds containing late Eocene fauna in the Yakataga district are underlain
with apparent conformity by not less than 7,400 feet of nredominantly con-
tinental coal-bearing strata, in which only a few poorly preserved plant
remains have been found, Probubly equivalent upper Eocene strate in the °
Katalla district (the lower part of the Tokun formation) are underlain by
not less than 3,000 feet of continentrl and marine strata (the Stillwater
and Kushteka formations) containing early Tertiary plant and marine invert-
ebrate fbssils\gg/ The coal-bearing sequence in the Katalla district and

géf‘Martln, G. G., Geology and mineral resources of the Controller Bay region,
Alaskas U. S, Geol, Survey Bull. 335, pp. 30-41, 1908, Miller, D. J., umr = .~
published mamascript based on field examination in 1945. - ‘

fhefféké%agaféisgiiéﬁiééﬁfaihs%SOme‘éiémenté of the so-éaiiéd Arctic\Miocene
flora (npy”gengrgl;y regerded as of Eocene age) 25/ and probably is equivalent,

22/"H511ick, Afthuf;TThe Tertiary floras of Algska with a chapter on the
geology of the Tertiary deposits, by P. 3. Smiths U S. Geol Survey Prof.
Paper 182, pp. 13-29, 1936,

at least in part, to the Kenai formetion. Rocks of Paleocene age have not
been recognized in the Tertiary system in Alaska, so far as is known to the
writer, although the Paleocene epoch may be represented in the lower part of
the group of Tertiary strata of the Yakataga and Katalla districts, or in
other rocks heretofore designated as Eocene or early Tertiary. The youngest
faune that has been definitely identified in the Tertiary strata of the
Yokatage and Katalla districts 1s uppermost 0Oligocene, although the marine
invertebrate fossils of the upper part of the Ketalla and Yakataga formations,
according to H. E. Vokes, have a Miocene or Pliocene aspect,

11



At Lituya Bay the Tertiary group has yielded a marine invertebrate fauna
of late Miocene age g_/ The Pliocene probabLy is represented at this

26/ Mertie, J. B., Jr., Notes on the geography end geology of thuya Bays
. U. S, Geol, Su'vey Bull. 836-B, pp. 128-131, 1933,

o

locality, for the upper Miocene collections were made near the basc of the
group which may total as much as 12,000 feet, A few marine invertebrates
collected by Russell about midway between Icy Bay and Yakutat Bay, from rocks
which he designated the Pinnacle "system" and correlated with rocks of sim-
ilar lithology in the Chaix Hills (upper part of the Yakataga formation),
were said by Dall to indicate a Pliocene or Pleistocene age 27/

21/ Russell, I. C., Second expedition to Mount St. Elias: U, S Geol. Survey
Thirteenth Ann. Rept., pt. 2, p. 25, 1893,

, In late. Tertiary or early Quaternary time the Chugach-St.Ellas Mountain
mass was unlifted and thrust southward along the Chugach-St, Elias fault and
- possibly other north-dipping faults, and the bordering belt of Tertiary sed-

iments was uplifted, folded, and faulted. The youngest accurately dated
Tertiary beds that were involved in the orogeny are the upper Miocene strata
at Lituya Bay, although, as mentioned above, it is possible that beds as
young as Pliocene, or even Pleistocene, are represented here ¢r in the Yaka-
taga and Katalla districts. Intensely folded Tertiary strata exposed at the
south end of Wingham Island, a small island off the coast of the Katalla
district (index map, fig, 15, ere overlain unconformably by only slightly
_warped beds of mafine’ ailtg*énnd, ‘and clay. These unconsolidated beds evi-
dently postdate the major orogeny during which the Tertlary strata were folded
and faulted. Foraminifera collected by the writer from the unconsolidated \
‘beds at this locality are either Pliocene or Pleistocene forms, according
to J. A. Cushman°

In this report three major divis ons of the sedimentary rocks of Ter-
tiary' age are recognized: an unnamed and undifferentiated lower Tertiary
sequence not less than 9,400 feet thick; and the Poul Creek formation of
”mlddle and late Oligocene age, ranging from 4,300 feet to more:than 5,800

feet in thickness; and the upper Oligocene (?S and younger Yakataga formation,
more than 11,600 feet thick (see fig. 2). -

12



Iower Tertiary ‘sequence

In the Yakataga Rivsr4Yakataga Glacler besin Spieker, Walton, and Klrsch-
ner recognized and mapped two stratigraphic units older than the Poul Creek
formation, which they designated the lower sandstone sequence and the upper
sendstone sequence. The two sequences wers assumed to be conformable, although
the contact was not observed in the field. The following description of these
sandstone sequences is abstracted from the manuscript report by Spieker,
Walton, and Kirschner. .

" The lower sandstone sequence is exposed in the thrust fault
block near the head of Yekatags Glacier. Neither the top nor
the bottom of the sequence was recognized in the field. The ex~
posed thickness is estimated to be between 3,000 feet and 4,000
‘feet, About 1,000 feet of the sequence was examined in detail
‘and considerable information on the rest was obtained from mo-~
‘raines restricted in source aree to the seguence,

’

. The ‘Jower sandstone sequence consists lergely of sandstone
" and-shale, Most-of the sandstone is massive, and much of the
' ‘sandstone 'is gray ‘on fresh surfaces, buff on weathered surfaces,
- and’‘consists chiefly of quartz grains of medium size, Gray coarse-
graine& arkosic sandstone that contains a high percentage of '
feldspar, and greenish-gray sandstone that contaeins & high of dark
‘minerals elsc-are common, The shale is derk, fissile, and thick-
bedded, The morainal debris from the lower sequence alsoc contains
some - limy concretions and large fragments of coarsely crystallins,
< thickwbedded, greenish-grey limestone, tut the relative amount .
“of ¥mestone ‘and limy sediments is not known, Crossbedding is f
il eommon in,th'fsandstone. ’ b

i‘The uppe‘ sandstone sequence’ fbrms much of the mountainous
éree ‘betweén ‘Boulder Creek and the Yakataga Glscier. The total
“4hicknéss of" "the ssqusnce is not known because the base was not
““'recognized In- ‘the'area mapped. The top of the upper sandstone -
- Bequence is fairly well marked by the transition from predom-~
inantly 'sandy rocks to predominan+1y silty rocks of the overlying:
~"Poul Creek formation, The exposed thickness is about 6,400 fest
-on* Boulder-Creek, At least 4,500 feet of strata belonging to
the ‘upper ‘Sandstorie sequence were observed on Porcupine Creek
and in the mountains north'of Yakataga Glacier, About 1,000
feet of sendstone expnsed north of the thrust fault on Poul Creek
*“ig tentatively identifle& as belonging'to the upner sandstone
sequenca. 23

-»»fThe upper san&stone sequence consists largely of sanﬁstone, ’
but locally includes considerable shale, and other rocks. Fron
a“distance the upper sandstcne sequence has a pinkish cast

* compared to the dominantly gray Yakataga formation...On Boulder

" Creek the upper sandstone sequence- consists mainly of massive

-medium~gréined sandstone, gray on fresh surfaces and buff to
brown on weathered surfaces, interbedded with some gray or dark-
brown to black shale, thin-bedded sandstone, and ferruginous
claystone. Outcrops of a coal hed, 12 to 15 inches thick, were
observed at two localities on Boulder Creek. The character of
the strata that are tentatively assigned to the upper sandstone
sequence on Porcupine Creek is shown in this report (firs. 2,
section 5). The lower part of this section may belong in the
lower sandstone sequence, 13



Investigation of the area north and west of the Duktoth River during
the 1946 and 1947 field seasons has resulted in a better urderstanding of
the section underlying the Poul Creek formation and indicates that it is
divisible into four lithologic units that probably warrant designation as
formations. Assignment of formal stratigraphic nemes is not warranted at
present, because the writer did not attempt to differentiate the four -
units everywhere in the parts of the district mapped during the 1946-1948
field seasons, and without further field work, cannot determine their
relation to the lowe: and upper sandstone sequences in the area mapped in
1944 by Spieker, Walton, and Kirschner, The exposed sequence of pre-Poul
Creek Tertiary rocks, including the lower and upper sandstone @equences
of Spiecker, Walton and Kirschner, is designated as the lower Tertiary
sequence on the map accompanying this report,

The best locality known to the writer for studying the lower Tertiary
sequence is near the head of the Kulthieth River betwesn Bering Glacier
and Duktoth River, At this locality the Poul Creek formatior is underlain
by & continucus and well-exposed section of at least 9,400 feet of strata,
apparently without significant duplicestion or cutting out of beds by faults
or folds. As shown in columnar section 2 (fig.2), the lower Tertiary sequence
at this locality is divisible into four lithologic units, designated, for
convenience, as units A, B, G, and D. The thickness of the units was deter-
mined approximately from measurements made &én the map and from aerial
photographs, supplemented by horizontal and vertical control obtained in
the field, The lithology 1s generalized from field traverses and from data

obtained: from ground end aerial photogrnphs,

Unit A,-—The oldest uni oP the lower Tertiary sequence, unit A, con-
sists predominantly of massive fing-to medium-grained yellow1shwbrown to
gray sandstone interbedded with dark-gray to black micaceous siltstone and
thin-bedded fine-grained sandstone. The sandstone is typically poorly
sorted, well.indurated,:and consists principally of angular to subrounded
rock fragments, quartz grains, and feldspar grains, in apnroximately-equal
amounts. Some of the more. feldSpathic sandstone is caleareous. The unit
contains many thin beds of coal that range-in rank from bituminous to an-
thracite and commonly are much shattered and sheared. The highest rank coal
occurs adjacent to the Chugach-St.Eliass fault, The striped appearance
resulting from regular alternation of thin beds of light-colored sandstone
with coxtrasting dark-colored élltstone, seandstone, and coal,.as well as
the yellow to yellowish-orange color of weathered concretions and of cal-
careous arkose beds, are distinctive features of unit 4,

Unit A is at‘least 5,000 feet thick. The base of the unit has not been
observed in the field, and judging from the aerial nhotographs, is not
exposed anywhere in the Yakataga district. The exposed contacts with the
pre-Tertiary rocks near Mount Steller and ‘Mount Mlller are fault contacts.,

Unit A is exposed in e continnous band extending from the head of
Kulthieth River northeastward through the area lying between Chugach Moun-
tains and the head of Duktoth River, In the field it was recognized also
in the low hills adjacent to the Chugach-St. Elias fault near Mount Steller
and Mount, Miller, Study of aerial photographs, supplemented by ground and
aerial views, indicates thet the unit almost certeinly is exposed in the
area between Duktoth River and Mbunt Leeper,
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No diagnostic fossils have bcen found in unit A, but the fact that it
is eonformable with and lithologically similar to the overlying beds of
Paleocene or Eocene age permits its assignment to the early Tertiary with-
considernble confidence. Unit A is correlated on lithology with the lower,:
anthracite-bearing part of the Kushtaka formation in the Katalla district 28/,

__/ Martln, G. C., Geology and mineral resources of the Controller Bay
region, Alaskaz U.. S‘ Geol _ Survey Bull 335, pp. 31-36, pla 9, A, 1908,

The presence of plant remaing and nmumerous beds of coal, and the lack cof
marine fossils indic‘te dep031tion at least in part in a contlnental environ-
ment, S g ; ,

Unit B.~-This unit consists of thin-bedded to massive, gray, dark-green
and yellowish-brown to brown sandstone; gray to black siltstone; and thin
beds of bituminous enal. The predominant rock type is massive, hard, medium-
to coarse-grained gray to yellowish-brown arkose, consisting principally of
poorly sorted, angular greins: of feldspar and quartz, and fragments of rotks.
- The sandstone-beds. in unit B are generally much thicker and mors massivet’

than. those: in,un4t A, and - the siltstone beds correspondingly thinner. Unit B
contains some beds of dark-green sandstone not found in unit 4, and lacks
the yellow- or yellowish-orange-westhering beds and cancretionS*fhat are sc
characteristic of unit A, The contect of unit B with the underlying unit &
is gradational, but the contact with the overlying unit G, which is marked
by a change. from nvedominantly sandy, massive strata to predominantly silty,
thin—bedded strata is sharp.

&tVthe head o* Kulthieth.River (columnar'section 2, fig. 2) unit B is -
approximately 2,400 feet thick,. The unit is extensively exposed in the &area
drained by -the: Ku}thieth River, in the ridge north of Hope Crecek, and along

. the Duktoth: River, The upper part of the unit forms the southern end of the
ridge between Hanna Lake and Kosakuts River, Correlation with the lower part
of the upper sandstone: sequence and part or all of the lower sendstone
sequence in the Yakataga River-Yakataga Glacier basin is suggested by the
lithologic descriptions piven by Spieker, Walton, and Kirschner, anl by the
general appearance of the rocks they assigned to +he sandstone sequences,
as seen from a digtance and as shown on aserial nhotogvaphs, Study of ‘aerial
photographs indicates that unit B probably is exposed in the viecinity of
Steller Glacier, in the area between Duktoth Rlver and Mount Leencr, and
north and northwest‘of the Ghaix.Hllls. e : ,

Plant remalns aregcommon in unit B, nsrticularlv in some cf the sand-
stone beds, but are. poorly preserved. 4 leaf specimen.collected near the
head of the Kosakuts River-was identified by R. W. Brown as Qgggnoaene kanil
Heer.. acccrdlng to Hollick gﬂ/”%a;g Species has been found in the Eocene

29/ Hollick; Aifhur, The Tértiary‘fioias of Alaéka,‘withia chapter~on«thex
geology of the Tertiary deposits, by P. S. Smith: U, S, Geol. Survey Prof,
Paper 182, pp. 121-122, 1936,

of Greenland and in the Kushtaka formation in the Katalla district. Unit B

is believed to be equivalent, at least in part, to the upper part of the Kush-
~ taka formation. The presence of green sandstone beds, on the other hand,
suggests that nart of the unit may have been deposited in a marine environment.
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Unit C,--In the area betwsen Bering Glacier and Duktoth River the pre-
dominantly sandy upper and lower narte of the lower Tertiary sequence are
separated by a more silty and more conspiauously bedded unit, designated
unit C in this report. At theé head of the Kulthieth River (columnar section
2, ¥ic. 2) unit C includes about 1,000 feet of gray to brown siltstone with
"many thin interbeds of flne-grnined banded sandstone and a few thicker beds
of massive sandstone., Near Hanna lLake (columnar section 1, fig. 2) the unit
aprarently is about 2,500 feet thick, At this locality the upper 566 feet
of the unit, which is well exposed and was exnmined and measured in deteil,
consists of massive sandstone elternating with interbedded siltstone and
thin-bedded sandstone, The lower part of the unit is poorly exposed, but the
outczops observed are all of siltstone or interbedded siltstons and thin-
bedded sondstone, The sandstone in unit € is similar in mineral composition,
degree of induration, and color to the sandstone in the underlying and
‘overlying units, but in general is finer grained and better sorted, B.lotite
and muscovite mica are prominent constitutents of many sandstone and silt-
stone beds, the banded appesrance of these bels being due to the concentration
of mica along bedding planes,

The writer is not able to determine conclusively from the columnar sec-
tion and descriptions in the report by Spieker, Walton, and Kirschner whether
or not unit C is. represented in the area just nornh of Yakataga River end
Yakataga Glacier, Aerial photographs of this area show at least one interval
of silty rocks in the unit mapped as the lower sandstone sequence, which
may represent unit C., More detailed study may show that unit C is developed
only locally and should be regarded as a member of & foroation including
the entire interval between the Poul Creek formation and the top of unit B,

Unit C probably represents a marine facies in an otherwise predominantly
continental or brackish marine sequence, Marine invertebrate fossils were
found in the unit at several localities in the area between Bering Glacier
and Duktoth H:wer, According to H. E. Vokes, the fossils indicate clearly
the unit is of late Eocene age, They alsoc indicate a somewhat warmer environ~
ment than the fauna of the Poul Creek and Yakataga formations., Unit C
probably is equivalent, at least in part, to uhe Tokun formation in. the
Katalla district.3 __/

30/ Mart.in,;s', .C,,,'op. cit. (1908), pp. 35-36.

Unit _D.--is exposed in the area betwecn Bering Glacier and Duktoth River,
unit D consists of well~indurated massive fine- to medium-grained gray to
brown ‘sandstone, with minor interbeds of grey siltstone and grer to brown
thin-bedded fine-grained sandstone, Cne thin bed of bituminous coal was ob-
served in ‘he unit on the east shore of Hanna 1rke, and several outcrops of
coal, -possibly from the same bed, were observed within unit D in the Kulthieth
River valley., The unit contains some poorly sseted brown and yellow arkose
of the type found in unit B, but consists predominantly of better-sorted,
lesg-feldsnathic gray to vreenish-gray sandstons,

16



Unit D is extensively exposed in the area between Bering Glacier and
Diktoth River. It is aboutv 15200 fwetlithick ih the vwidinity of Hanna Lake,
where it was measured and described in detail (columnar section 1, fig.: 2),
end about 1, 000 feet thick near the head of Kultihieth River (columnar sec~
tion 2, flg. 2), Equivalent strata undoubtedly are represented in.the lower
Tertiary sequence in the part of the Yakataga district lying east of Duktoth
River end north of Yakataga River and ¥Yakataga Glacier, but it is hot krown
whether unit D can be differentiated from the rest of the lower lertiary
sequence in this area. The possibility that the upper part of the lower Ter-
tiary sequence is: exposed in: the coastal area between Poul Creek and Johnston
Creek is discussed in.the section descrlbing the Poul Creek formation.

The only fossils observed in unit D are fragments of plant stems and
leaves, and & few poorly preserved marine peleccypods, Inasmich.as the unit.
lies with apparent conformity between strata conteining upper Eocene and
middle Oligocene fossils, it may be assumed to represent all early Oligocene
time, and possibly part of late Eocene and part of middle Cligocene time,.
The presence of ccel, plant remains, and marine invertebrates suggests dep-
osition in an environment alternating between continental and shallow merine
or brackis h water conditions°
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Pbul Greek fbrmation

Thg Poul.Creeﬁ formatio wag: named by Tﬁll&féITﬂ~2_/ and definad, in: part,

3;/‘TaiiaferfoiwK;ji;;péégiggfacf‘fheLYékétagé; KgfailA; aﬁd’ﬁichaﬁak dis*
tricts,: Alaskas Geol. Soe;§Ame:ica;Bull;,;vol.;AB;pru°7549756, 1932,

es follows:

Thisgﬁormation, named,from its‘exposures along-ﬁoul Creek
bfis made:up.of’ fully 3,000 feet gf:dark hard platy shales, in part
calsazaaua and- in part sandy, 1n—badded sandstones, conglom&ratss,?

“description Of the Poul Greek fcvma+ion was based on hls examr
‘nation of the coastal area between Cape Yakataga and Icy Bay. He stated .
that the base of -the formation is not exposed in this area. Spieker, Walton,
and Kirschner: tentatively recornized & full section of the Poul Creek form-
ation at the iype locality on Poul Creek, assigning approximately 1,000
feet .of sandstone north of the fault to the upper sandstone sequence. They '
~also:recognized the Poul Creek formetion in the Yakatega River-Yakataga
Glacier basin, assigning ¥ ‘'t more than 3,000 feet of siltstone with. thin .
zsandstaneéibeds’ lying above the upper:: sandstcne 8sequence north of Yakataga
River'and Yakataga Glacier; and about 2,200 feet of similar beds underlying
the Yakatags. formatlon in Vakutagaﬂaidge and north of Yaga Glacier.
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During the 1946-1948 investigations the Poul Creek formation was studied
and mapped in the coestal belt from Cape Yakataga east to Icy Bay, in the
Boulder Creek~Cotton Creek area adjoining the area mapped by Spieker,

Walton, and Kirschner, and in the area between Bering Glacier and Duktoth
River, In the coastal area between Cape Yakataga and Icy Bay, the Poul Creek
formation, as recognized in this. report, differs from the formation as recog-
nized by Taliaferro and by Spieker, Walton, and Kirschner in the following
respectss (1) Much, if not all, of the sequence of predominantly sandy rocks
exposed north of the thrust fault on Poul Creek is considered to be part of
the Poul Creek formation rather than part of the lower Tertiary sequence
(upper sandstone sequence of Spieker, Walton, and Kirschner); (2) Careful
tracing of the Poul Creek-Yakataga contact westward along the coast indicates
that the lower 1,350( feet of the section exposed on Yakataga Reef, placed

in the Yakataga formation by Taliaferro and by Spieker, Walton, and Kirschner,
actually belongs in the Poul Creek formation; (3) The glauconitic sandstone
beds are restricted to the Poul Creek formetion, and do not occur in the
Yakataga formation as stated by Taliaferro; (4) The sandy mudstone beds con-
taining scattered rock fragments of gravel size are restricted to the Yakataga
formation,and do not occur in the Poul Creek formation as stated by Taliaferro,

The Poul Creek formation, as defined in this remort, comprises the fossil-
iferous, reddish-browm-weathering, predominantly silty sequence lying
conformably between the lower Tertiary sequence and the Yaekataga formation,
Sandstone is fairly abundant locally in the lower part of the formation.

The base of the formation is drawn at the stratigraphically lowest occurences
of the reddish~brown-weathering, concretion~-bearing, fossiliferous siltstone,
The top of the formation is drawn at the highest occurrence of the predomi-
nantly reddish~-brown~-weathering siltstone, in contact with gray-weocthering. .
siltstone or, where it 1s present, with the basal sandstone of the Yakataga
fbrmation. .

The siltstone, fine-grained sandstone, and sandy mudstone that make up .
the major part of the Poul Creek formation are typicelly massive, hard, and
poorly sorted, consisting of angular grains of sand-, silt-, and clay-size,
Quartz, feldspar, and rock fragments are the most abundant constitutents, -
Glauconite is abundant to predominant locally, Brown or green biotite mica,
brown organic material, muscovite mica, and pyrite are common constitutents.
Gray limestone in the form of concretions or, less commonly, in thin discon-
tinuous beds, occurs mainly in the siltstone and sandy rmudstone beds, The -
smaller concretions range in shape from nearly spherical masses (the so-called
cannon-ball concretions) to flat lenses, The larger concretions (2 to § feet
or more in largest diameter) are lenticular and are restricted to the upper
part of the formation, The siltstone, sandy mudstone, and sandstone are not -
noticeably calcareous’ except in the vicinity of limestone beds or concretions.

Most of the aoarser»gzained sandstone in.the Poul Creek: formation is: aimilar
to the siltstone and fine-grained sandstone in texture, degree oi 1nduration,
and composition. A few of. the coarser-grained sandstone beds exposed in the
coastal area between Cape Yakataga and Johnston Creek are conspicuously better
sorted and less indurated.
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The entire Poul Creek formation is exposed in continunus sequence with’
the underlying and overlying formations in the Cotton Creek-Boulder Creek
area (columnar section 4, fig. 2). In this area the formation is about 4,300
feet thick. The section was traversed from the top of the lower Tertiary
sequence on Boulder Creek to the base of the Yakataga formation on the east
stda of Duktoth Nbuntaln, and the approximate thickness was determined from
measurements made on aerial photographs, supplemented by horizontal and
vertical control obtained in the field. The lower contaect, on a tributary
of Boulder Creek, is marked by abrupt change from massive gray sandstone to
fossilifercus, concretionwwbearing, reddish-brown-weathering siltstone and
fine~grained sandstone, The upper contact, 83 exposed on the- southeast side
of Duktoth Mountain, is gradational over an interval of 100 to 200 feet in
which reddish-brown-weathering siltstone is interbedded with the gray-tu: '~
weathering siltstone of the Yakataga type. A few thin beds of glauconitie
sandstone were noted about 700 feet below the top of the formation. The lower
nart of the Poul Creek formation contains less sandstone at this locality
than in the coastal area or west of the Duktoth River. )

In the Poul Craek-Johnston Greek area the Poul Creek formation is at ;
least 3,730 feet thick, possibly more than 4,000 feet thick, The general
‘character of the formation in this area 1s shown in the section measured
on the upper part of Poul Creek {columnar section 8, fig, 2). The lower 140
feet of sandstone beds' in’ this section, and a nossibly thicker section of
similar sandstone beds exposed farther east in the Munday Creek-Johnston
Creek area, may represent the upper nart of the lower Tertiary sequence,or
‘they may be underlain by fossiliferous siltstone that is not exposed and thus
represent a sandy facies in the lower part of the Poul Creek formation.
These sandstone beds were mapped as rart of‘the Poul Greek fbrmation in the
field and are so shown on-figure X,

The Poul Creek formation crops out in a continuous belt extending from
the vicinity of Yakatags Reef eastward to or nearly to the mouth of Carson
Creek, Throughout this belt the upper 700 to 900 feet of the formation, con-
sisting of .siltstone that. is less sandy and.less resistant to erosion than.
the adjacent narts of the Yakataga and Poul Creek formations, is marked by
conspicuous strike valleys and by topographic sags in the ridge crests,
‘Beds of dark-green, olive-green, or»greenish-black glauconitic sandstone are
common in the Foul Creek' formation in the coastal area, being especially -
well developed in the lower part of the section exnosed on Yakataga Reef
(columnar section 6, f£ig: 3). From Yakataga Reef eastward to the vicinity of
- White River, .the lower part of the, exposed section of. the Poul Creek .. ...
formation-~the interval about 800 to 1,200 feet below the top of the
formation--includes seveéral thick beds of medium-grained sandstone. In the
vieinity of Poul Creek the equivalent interval is meinly siltstone and fine-
~grained sandstoné, but thick beds of medium-grained sandstone are nresent in
the lower part of‘ﬁha formation (columnar aaction 8, fig. 2)

A narrcw beIt of‘predbminantly silty ‘beds of the upper part of the Poul
Creek formation is exposed south'of’the Sulllvan fault between Poul Creek
and Little River. S



The belt of Poul Creek strata extending from the central part of the’
Kulthieth River velley westward to.the nunataks in Bering Glacier (west of
Hamna lake) was traversed at several localities, The lowsr part of the Poul
Creek formation was measured and described in the vicinity of Hanna Lake
"(columnar section' 1, fig. 2). Near Hanna Lake the lower 870 feet of the Poul
Creek formetion 1ncludes, in addition to the typical siltstone, two thick
sendstone units, some units of rhythmically interbedded sandstone and siltstone,
and two thin beds of dark-green tuff end voleanic breccia. Similer wvolcanic
material was observed at about the same horizon on Kulthieth River but was
. not seen in the Poul Creek formation elsewhere in the Yakataga district, o
. The strata above the lower, sandv part of the Poul Creek formation near Henna
Lake are mostly massive concretion-bearing siltstone and sandy mudstone, The
upper part of the Poul Creek formation has been removed by erosion in the Hanna
Lake=Kulthieth River belt, . . .

~ The character. of the Poul Creek fbrma+ion as exposed in the narrow belt
at the margin of Bering Glacier and the head.of Kulthieth River is shown in
columnar section 2 (fig. 2). The lithology of the lowest 500 feet and. the
thickness of the lowest 900 feet of the Poul Creek formation in this section
is based on data derived from serial and ground. photographs, supplemented by
field observations and measurements, The upper part of the section was measured
by plane table-stadia traverse. The upper 4,000 feet of the Kulthieth River
. section, representing the hlghest strata exposed in the. vicinity, consists of
& monotonous sequence of massive to platy, concretion-bearing siltstone. The
section was measured on a continuous exposure of bare rock. No reversal of dip
_or other evidence of duplication of strata was noted, although the dip. stesp-
ens progressively toward the top of the sequence, Unless the siltstone sequence
is repeated by folds or faults not detected in the field, the upper fine-grained
. part of the Poul Creek formation is considerably. thicker here than farther
south and southeast, and the total thickness of the.formation. is more than
5,800 feet.

The fOSSllS collected by Taliaferro from the Poul Creek and Yakataga for=-
' mations in the coastal part of the Yakataga dlstrict were stated by Clark 32/

32/ Clark, B. L., Fauna of the Poul and Yakataga formations (upper 0ligocens)
of southprn Alaska: Geocl. Soc. America Bull., wol. 43,.pp. 799-800, 1932, The
San Ramon and Blakeley formations, with which Clark correleted the, Poul Creek
and- Yekataga formations, still are considered to be more likely Miocene . than
,Oligocene bv Ralph Stewart and W. P.. Woodrlng (personal communication)

to represent a single fauna of late Oligncene age, indicatlng a cool temperature.
relatively shallow, merine ‘environment, Collections made  from. the Poul Creek
formation during the 1944 and 1946-1948 investlgations, eccording to-H. E. Vokss,
confirm the late Oligocene. age of. the upper part.of the. formetion, but. indi-

cate that approximstely the lower one-third of the formation is uppermost

middle Oligocene (fig.. 2). The fossils indicate correlation with the Blekeley
and Lincoln formations. of Washingten, énd with the middle part of the Katalla
formation in the Katalla district The known range of some of. the more
commen &nd, diaghostie forms in the oul Creek formation ds shown at the left

33/ Miller, D, J., Rossman, D. L., and Hickeox, C. A., Preliminary report on
petroleum possibilities in the Katalla area, Alaska, pp. 6-13, 1945, (Mimeo-
graphed, Accomnanies geologic and topographic map and sections of the Katalla
area, Alaska: U, S. Geol. Survey war mincrals investigations, 1945,) Miller,
D. J., unpublished marmuscrint based on field investigations in 1945.
B1de ol the ¢olumnaxy sections (11g, <)
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Yakataga formation

Taliaferro 34/ assigned the name Yakataga formation to more than 5,000

34/ Taliaferro, N. L,, Geology of the Yakataga, Katalla, and Michawak dis-
tricts, Alaskas Geol. Soc. America Bull,, vol. 43, ppe 756=759, 1932.

feet of sandstone, dark shale, and conglomerate conformably overlying the
Poul Creek formation in the coastal area between Cape Yakatega and Icy Bay.
In this area, according to Taliaferro, the base of the Yakataga formation is
marked by the first thick sandstone occurring above the shales of the Poul
Creek formation, The top of the Yakataga formation wes not defined.

The writerts study of the Yakataga-Puul Creek contact in the coastal
aree. and in the vicinity of Duktoth Mountain indicates that the occurrence
of sandstone 1s not everywhere & rsliable criterion for determining the -
location of the base of the Yakataga formation, Although &' conspicuous sand-
stone bed is present at some places between the reddish-brown-weathering
strata of the Poul Creek formation and the gray-weatherins siltstone beds
of the Yakatsga formation, it does not persist laterally ., The:change from
the reddish-brown-weathéring strata characteristic of the Poul Creek for-
mation to the gray-weathering strata characteristic of the Yakataga formation,
however, does persist laterally, and occurs everywhere at abhout the same
horizon. The horizon of the Yakataga-Poul Creek contact &t the head of Poul
Creek, when traced westward, was found to lie several hundred feet strati-
graphically ebove *he sandstone cited by Taliaferro 35/ and accepted bty

35/ Taliaferro, N. L., OPpe« cit., p.k757; :

Spieker, Walton, and Kirschner as marking the base of the Yakatagae formation
between Twomile Creek and the White River, The horizon was traced along the
coast on the ground and with the aid of aerial photographs, using the color
change and the topographic break at the top of the Poul Creek formation as
checkss This sandstone and several hundred feet ok higher beds, including

the glauconitic sandstone exposed in Yakatapga Reef; are here assigned to the
Poul Creek formation. In Yakataga Ridge the reddish-brown-weathering siltstone
of the Poul €reek formation is overlain by a conspicuous sandstone marking -
the basa of the Yakataga fbrmation‘(columnar section 7, fig. 2), according

to Spiaker, Walton, and Kirschner. S

The~¥akatag& fbrmation, - dascribed in thls report includes the entire
“sequence’ of Tertiary strata overlying the Poul €reek formation in the Yakataga
district. The strata forming the Chaix Hills, correlated by Russell 36/

36/ Russell, I. C., Second expedition to Mount St. Elias: U. S. Geol. Survey
Thirteenth inn, Rept., pt. 2, pp. 24-27, 1893,

with the Pinnacle "system", are indistinguishable lithologically and faunally
from the uprer part of the Yakatage formation as exposed in the Robinson
Mountains, and are therefore included in the Yakatega formation.
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The Yakatoga formation is eilther exposed or forms the bedrock beneath a cover
of ice or alluvium in three belts, each of which is bounded on the ncrth by

a major thrust fault, These include the narrow belt extending zlong the coast
from Twomile Creek east to the vicinmity of Johnston Creek, the broad belt
extending from the Yakataga River-Yekataga Glacier basin eastwerd to the
Chaix Hills,- and the belt extending from Duktoth Mountain westward to the
isoclated hill near the head of Tsivat River, The maximum thickness of exposed
strata assigned to the Yakataga formation is about 12,000 feet in the vicinity
of the Chaix Hllls, at least 8,000 feet between Icy Bay and the Duktoth River,
and at least 10,000 feet, uossiblv as much as 15,000 feet, in the vicinity
.'of Kulthieth Mountain. This information is based in part on fairly deteiled
ground exemination and in part on informetion from ground and aerial photo-
graphs,  The base of the formetion is not known to be exposed in the Chaix
Hills and is only tentatively didentified in the Kulthieth Mountain area. .
The top of the Yakataga form?tion has not been recopnized anywhere in the
district :

The Yakataga formation ¢nc1udes a large variety of sedimentany rnck types.,
The mnst ‘abundant and characteristic types are lls+ed belows . T

Gray to Gnrk-gray, partly calcoreous, nassive to platy siltstcne
containing lenses and thin diseontinuous beds of -derk=-gray lime-
.. stone, The siltstons remains gray on wea*hering. » s

_ Grav to brown fine- to coarse-vrained sandstone, mcstly massive
S ) slabby, and well indurated, but locally thin-bedded or poariy
L nﬂmwmd - )

Grav to greenish-gr&y mnderately indurated sandy mudstone con—_“
taining scattered round to angular rock fragments of gravel size
("conglomeratlc“ sandy mudstone)

Pebble or cobble conglonenate with a matrix of sandstone or
sendy mudstone.

Claystone, siltstone, ‘and fine-grained sandstone in rhythmicplly
°lternating thin beds.

The most chsracteristic lithologic type in.the Yakatega formation, the
®conglomeratic? sandy mudstone, resembles typical tillite in that it con-
sists of fresh rock and minersl fragments ranging in size from clay to hugse
boulders, ,thrawn ‘together without sorting, but differs in that it contains
marine fossils and is associrted with normal marine sediments. The. .clay- -
to sand-size grains are angular, but the rock:and mineral fragments of gravel

- 'slze show a complete range in degree of roundness from wholly angular to

. well rounded.. Glacial -striae are preserved on menv of the lerger rock fragments,



The difficulty of selecting an appropriate name for the tillite-like
rock called “conglomeratic® pandy mudstone in this report is illustrated
by the variety of names or phrases that have been used to descrlbe it in
earlier reports-37/:- stratified morainal material, and sandy clay containing

37/ Russell, I. C., Second expedition to Mount St, Elias: U. S, Geol, Survey
Thirteenth Ann. Rept., pt. 2, p. 25, 1893. Maddren, A, G,, Mineral deposits
of the Yakatega district, Alaska: U, S. Geol. Survey Bull., 592, p. 132, 1914,
Taliaferro, N, L., Geology of the Yskataga, Katalla, and Nichawak districts,"
Alaskay Geol. Soc; America Bull., vol. 43, pp. '758-'762 1932. Spieker, E. M.,
Walton, M. S., Jr., and Kirschner, C. E., op. cit, (Mss., 1947) -

Massivelz beddad marlne silty sandstones and shales cont’uning *RR lagg and
moderately-sized howlders (Maddren); shale-matrix conglomerate, shale-matrix
breccia-conglomerate, marine breccia conglomerate, and "conglomerate® ‘(Talia-
ferro--in a single repor'b; and cobble-bearing mudstone (Spieker, Walton, and
Kirschner). None of these .names or phrases is wholly suitable for describing
the. til1lte-like rock in‘ the Yskataga formation, acecording to the definiticns
recommended - by: the: Committee mr Sedimentation of the Na’cional Research Gou:ncil}__/

38/ Wantworth €. K.y The terminology of coarse sediments; with notes by

P. G. H. Beswell: ‘Nat, Research Gouncil Bull, 98, pp. 225-246, 1935, Allen,

V. T., TBrninology of medium-grained sediments (with notes by P. G. H. Boswell)s
Nat. Research Council Am, Rept., 1935-1936, App. I, Rept. Comm,  Sedimentation,
pp. 18-47 (mimeographed), 1936, Twenhofel, W. H,, Terminology of the fine=-
grained mechanical sedimentss ‘Nat. Research Council Ann. Rept., 1936-1937, —
App. I; Rept. Comm, Sedimentation, pp. 81-104 (mimecgrephed), 1937. For def-
initions of the sadimentary rock terms used in this paragraph, and a detailed
discussion of the problems of sedimentary rock classification, see Petti,)ohn,

F. J., Sedimentary mcks, pp. 8-80, 17'2*191., 1949. e

Among-the sedimentary terms in common use, the term sandy mudstone accurately

describes -the part of the tillite~like rock composed of particles 2mm or less

in diameter, The term conglomeratic seems to be the most appropriste for the

part composed of fragments larger than 2 mm in diameter, althongh it is gen-

erally spplied to fragments showing some rounding and therefore does not

accuraetely describe the significant portion of the fragments in the tillite-

- like rock thaot. are angular. ‘The nrovisional term "conglomeratic" sandy mudstone
‘is: uged £for- the tillite~like ‘rock in this renort, as any term.within the frame-

work of the commonly accepted sedimentary nomenclature that can be applied

to it:is either inaccuraste or is too long to be useful, Pettijohn called

39/ - Pettijohny F. J., op. oit., p. 179,

attention to the possibility of using a single term, derived from the geographic
or stratigraphic type locality, for commonly recurring rock types. The name
yakatagite would be anpropriate for the tillite-1like rock that is characteristic
of the Yakatoga formation in the Yakataga district,

23



The siltstone and some of the fine-grained sandstone of the Yekataga
formation closely resembles, both macroscopically and microscopically, the
unweathered. siltstone, sandy mudstone, and fine-grained sandstone of the
Poul Creek formation. Limestone occurs more commonly in thin, discontinuous
beds, and less commonly as concretions, in the siltstone of the Yakataga .
formation. Spherical “ecannon-ball" conceetions and large lenticular con-
cretions occur snarsely in the siltstone of the Yakataga, Because of the
characteristic reddish~brown color assumed by the siltstone and sandstone
of the Poul Creek on expcsure to chemical weathering, the twe formations
are readily differentiated in large outcrops, The siltstone and fine-grained
sandstone of the Yakataga formation tynically is bard, massive %o somewhat
platy, and consists of poorly sorted angular grains, Quartz, feldspar, rock
fragments, mica, and orgenic material are common to abundant constituents,
occuring in apnroximately the same proportions as in the Poul Creek formation.
Glauconite occurs in small amount, if at all, in the siltstone and sandstone
of the Yakataga formation, and nvrite is notablvlless abundant in the Yaka- -
taga fbrmatlon tnan in the Poul Creok formation. :

The medium— and coarse-grained sandstone in the lower vart of the .
Yakatage formation is similar In texture, degree of. induration, and compo-
sition to the coarser-grained non-glauconitic sandstone of the Poul Creek
formation, Most of the sandstone in the upner part of the Yakataga for-
mation appears to be better sorted and less indurated. :

Snieker, Walton, and Kirschner noted the presence in .the Yakataga
‘formation of units made up of rhythmically alternating thin beds of light-
colored siltstone-and dark-colored claystone (columnar section 7, fig, 2).
The individual layers of claystone and siltstone range in.thickness from a’
fraction of an inch to. several inches, &nd the units showing rhythmic inter-
bedding range in thickness from a few feet to several hundred feet., The
writer observed similar units of interbedded siltstone and claystone, and
also of rhythhically interbedded siltstone and fine-grained sandstone, in
other parts of the Yakataga district (cclumnar sections 3, 6, 9, and 10,
fig. 2}, The units showing rhythmic interbedding generally are found in
association with the “cnnglomeratic“ sandy mudstone. .

- Fairly tvPical sections of a substantial part of the Yakataga formation
are shown in columnar sections 3, 7, 9, and 10 (fig. 2). A well-developed
basal sandstone is shown in columnar section 7, and the more typical gra=
dational contact with the underlying Poul Creek formation is illustrated
by columnar sections 4, 6, and 8, West of Icy Bay two fairly distinct lith-
ologic facies of the Yakataga formation can be recognized, The lower part -
~ of the fcrmation gonsists predominantly of interbedded siltstone and sand-
stone, whereas the upper part consists predominantly of massive %conglomeratic®
sandy mudgtone. Relatively thin beds of the "econglomeratic" sandy mudstone
occur, but mot abundantly, in the sandstone-siltstone facies, and beds of
sandstone and- siltstone cecur in the Mconglomeratie® sandy mudstone facies
but tend to. be lenticular and do not persist leterally, Viewed from a dis-
tance, the sandstone-siltstone facies is mrre strikingly banded and ‘shows
more regular bedding then the “conglomeratic®™ sandy mudstone facies,.



The sandstone-siltstone facies forming the lower nart of the Yakataga
formation is about 5,500 feet thick in the vicinity of Kulthieth Mountain
and in the vicinity of Yakatage Ridge. South and scutheast of Yakataga
Ridge the sandstone-siltstone facies decreases in thickness and the
"conglomeratic" sandy mudstone facies increases correspondingly in thickness,
~due tc lateral gradation of the higher sandstone and siltstone beds into
‘eonglomeratic™® sandy mudstone. The sandstone-siltstone facies is about
2,000 feet thick in Brower Ridge at the head of 0il Creek; and 2,000 to
3,000 feet thick along the coastal ridge betwecen 0il Creek and Icy Bay.
Only the "conglomeratic® sandy mudstone facies of the Yakatagn formation
is exposed northeast of Icy Bay in the vicinity of the Chaix Hills,

Between Kulthieth River and Hope Creek, in the footwall block of the
Hope Creek fault, "“songlomeratic® sandy mudstone and sandstone beds
similar to those of the Yakataga formation appear to be overlain by a
siltstone sequence that conteins large lenticular limestone concretions
-and tends to.weather reddish brown. Both of these features are mcre char-
acteristic of the upper nart of the Poul Creek formation than of the
Yakataga formation, but neither a fault nor fold that would account for
.the presence of beds of Poul. Creek age at this locality was detected in

the field. A similer sequence of siltstone is exposed in the footwall of
the Hope Creek fault just west of Duktoth River, The siltstone may rep-
‘resent an unusual lithologle phase of the Yakataga formation, or 1t may
represent a part of the Poul Creek formation brought to the surfece by an
aundetected fault or £old, - vome w0 o me s et s m e

“  Many fossils were collected from the Yakstaga formation during the 1944
and 1946-48 field investigations. Concerning the collections from the upncr
part of the Yakatnga formation (about 2,000 feet to 10,000 feet above the
,basa) Hb E, Vokes 49/ commented as followss . / :

.ggéw£kaes, H.JE¢,nwrittenpcommunication,.1948y

e Thig upper Yakatagd fauna Is close to that deseribed by
-Glark, but the presence of several large gastropods not here-
'+ ““ofore reported from this area gives it a somewhat more modern
-« aspect, The Priene and the Neptuneids are mainly Miccene and
later types--I helieve that thls is probablv a Mlocene fauna,
e nosaibly lower“Mincene, ‘ o ,

g s . e A, P
The gastropod’ Echinophorfa ap :, considered to be a gulde to the uppermost
0ligocene in thhington 1y 'y oecurs 1n bhe umner ‘rart cf the Tcul Creek ° ,

41/ Durham, J, W;,MMegnfhunal zones of the Oligocene of northwes*ernwwash-
ingtons: Gallfornia Univ., Dept. Geol. Sc:f. Bull. > vol. 2’7, noe 5, Ppe 113-114,
fig. 7, 19%4. , '

formation but, so far as is known to the writer, has not been found in the
Yakatage formation as defined in this report, ‘
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Although thfee‘of,the collections made by Taliaferro are listed as having
come from the Yakatega formation, most, if not all of the diagnostic forms
on which Clark 42/ based the late Oligocene ege of the beds containing them

42/ Clark, B, L., Feuna of the Poul and Yakataga formations (upper Oligocene)
of southern Alaskas Gecl. Soc. America Bull., vol. 43, pp. 798-801, 845-246,
fig, 1, 1932. | , |

actually came from the Poul Creek formation.

The fauna of the Yakatage formation, as well as that of the Foul Creek
formation, indicates a comparatively shallow, cool temperate marine environ-
ment, similar to that of the adjacent coast et the present time, according
to Clark 43/. Deposition in a cool marine environment is confirmed by the

43/ Clark, B, L., op. cit., p. 800.

presence of the marine glacial deposits in the Yakataga formation. The
glacial origin of the tillite-like "conglomeratic" sandy mudstcne has been
recognized and discussed by Russell 44/, Maddren 45/, Taliaferrc 46/, and

44/ Russell, I, C., Second exnedition to Mount St. Elias: U, S, Geol. Survey
Thirteenth., &nn. Rept., pt. 2, pp. 24-25, 1893, :

: Maddren, A. G,, Mineral deposits of the Yakatega district, Alaskas U, S.
Geol. Survey Bull, 592, p. 127, 1914. ,

46/ Taliaferro, N. L., Geology of the Yakatagn, Katalla, and Nichawak dis-

. tricts, Alaskas Geol, Soc. America Bull., vol. 43, pp. 759-762, 1932.

- by Spieker, Walton, and Kirschner, The "conglomeratic®" sandy mudstone prob-
ably was deposited in relatively shallow water adjacent to a land mass that
was undergoing erosion by glaciers discharging directly into the sea. -
Detrital fragments ranging in size from clay tc boulders were released hy
melting of ice floating over the site of sedimentation, and were deposited
without sorting on a hottom that was, for the most part, subjected to little
wave or currcht action. The floating ice may heve been in.the form of dis-
crate bergs, or continuous shelf ice, The presence in the ®conglomeratic®
sandy mudstone of locally developed stratified and better sorted beds or
lenses of siltstone, sandstone, and conglomerate may be explained by assuming
(1) the surface Gf deposition was below the effective 1limit of ordinary

- wave. or-current-action, but part of the bottom ‘depcsits were subjécted to
sorting at times by uplift of the bottom, lowering of sea level, or by waves
or currents of abnormal intensity, as during storms; (2) the 'surface of
depcsition, although relatively shallow, was nrotected mest of the time from
wave or current action by the nresence of unstable land areas or by floating
shelf ice or bergs; (3) streams or other transporting agents contributed
sorted sediment smoradically to an environment of type 1 or 2, abcve, in
which "conglomeratic® sandy mudstone was the normal deposit, .
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The .units of -thythmizally interbedded sediments .atse internréted by
Spleker, Walton and Kirschner as representing seasonal cyclic deposition,
that is, each claystone-siltstone or silistone-sandstone nair represents
a year. From field study of the rhythmically interbedded sediments and
observation of the nresent environment of Icy Bay, the writer concludes
‘that (1) although some of the rhythmic changes in lithology may represent
seasonal cyclic deposition, others renresent periods of variable length,
some longer and some shorter than a year;y (2) it is not nossible to deter-
mine which, if any, of the thythmically interbedded pairs are true varves.

ternary unconsolidated deposits

The Tertiary rocks of the Yakataga district are cverlain with marked
angular unconformity by essentially horizontal, unconsolidated deposits
-of Quaternary ege. These are both marine and terrestriel in origin, includ-
ing alluvial deposits along the stréams; mérainic, fluvioglacial, and
lacustrine: deposits near the marglns of the glaclers, marine beach and lagocn
;deposits and marine glacial moraines,

The marine glacial deposits resemble;the "conglomeratlc" sandy mudstone
units in the Yakataga formetion and give a clue to their origin, They are
~exposed at a mumber of localities on both the east and west sides of Icy
Bay, being especially well deweloped in a group of low ridges on the coastal
. plain between Big River and Icy Bay. These ridges are terminal and recess-
ional moraines deposited at the margin of Guyot Glacier, at least nartly -in
the sea, marking the maximum extent of its last advance, and pauses in the
retreatjwhlch apparently began about the year 1900.

The varioua types of Quatarnary dep081ts are not differentlated on the
map.lThey'ara of interest with respect to the petroleum nossibilities of
-the Yakataga. district only in that they conceal the potentially petroliferous
Tertiary rocks over a considerable area,

Struoture of +he Tertlagx rocks

The iertia:y rocks in the Yakataga district are slightly to intensely
fblded and are dispisced southward along several major northward-dipping-
high-angle thrust faults., The folds and major thrust faults are the result
of uplift combined with compressive forces acting, in general, from the north.
Thus, in the central part of the Yakataga district the intensity of folding
increases from south to north and the magnitude 6f displacement along suc-
cessive .thrust faults likewise increases in the same direction, cuiminating
in the Chugach-St, Elias feult which bounds the belt of Tertiary rocks. :
The.regional trend of both the fold axes and the major thrust faults in the
-Tertiary belt is N, 85°-90° W,., at a slight angle to the more northwesterly
trend of the Chugach-8t%. Elias front, but there are many local variations
from the regional trend. The most extensive and significant variations are
in a zone extending from north to south through the central part of the
Yekataga district, between the meridians 142° and 1429407, At some place
within this zone the trend of each of the major thrust faults, as well as
the strike of the Tertiary strata 1n the overthrust fault block, swings in
a broad are to an extreme of N, 10° E., or nearly at a right angle to the
_regicnal trend,
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The Chugach-St. Elias fault is one of the major structural features of
southern Alaska. The arcuate block of pre-Tertiary rocks which form the
Chugach and St. Elias Mountains was uplifted and thrust southward against
the bordering belt of Tertiary strata along this fault. It has been traced
with some certainty for a distance of 170 miles, by ground and serial
reconnaisance and study of aerial photographs, from the Katalla district
on the west to Yakutat Bay on the éast (index map, fig. 1). The regional
geologic and topographic trends suggest that the same fault may continue
- southwestward beyond the Katalla district, under the delta of the Copner
River and the Gulf of Alaska, perhaps as fpr as Kodiak Island, and south=-
eastward beyond Yakutat Bay under the alluvial plain at the front of the
St. Elias Mountains. The trace of the fault at the bedrock surface evidently
a zone of weakness due to shattering of the rocks, is largely conceraled
beneath glaciers from the Katalla district to Yakutat Bay, the fault plane
being exposed only where it crosses some of the more rugged spurs,

* During the recent investigation, the Chugach-St, Elias fault was ex-
amined on the ground at two localities--south of Mount Steller and southwest
of Mount Miller, At the latter locality the fault plane is well exposed
_through a vertical distance of seversl hundred fcet; it dips about é0° N,
Aerial photographs of the spurs south of Mount. St. Elias indicate that
the dip of the fault plane is much lower there, probably not more than 30°,
In the stretch between Mount Miller and Tyndall Glacier the trace of the
fault at the bedrock surface may lie farther north than the location shown
on the may accompanying this report, Aerial photographs of the spurs and
nunatak. mountains at the northern margin of Guyot Glacier between Tyndall
Glacier end meridian 141°50f show a sequence of dark rocks resembling those
of the pre-Tertiary argillite-slate-graywacks sequence, interbedded with
light~colored rocks--probably arkosic sendstone--resembling the strasta in
the lower Tertiary sequence, The location of the Clmgach-St. Elias fault
in this stretch cannot be determined with certainty from the aerial photo-

graphs,

The amount of displacement along the. Chugach-St. Elias fault in the
Yakataga district cannot be determined because the stratigraphic interval
separating the strata that are placed in ceontect by the fault--the pre-
Tertiary argillite-slate-graywacke sequence and the lower Tertiary sequence--
is not known, The net displacement 1s presumed to be ai least 10,000 feet,
and nay be much larger,

- Moet, if not ell, of the major faults within the belt of Tertiary rocks
-are high-angle thrust faults like the Chugech~St, Elias fault, but are of
smaller magnitud.. in both longitudiral extent and total displacement. They
are believed to have formed at a late stage in the orogeny, when blocks

of .the. relatively rigid basement rocks, unable to yield furhter by folding,
broke along lines of werkness and, together with the overlying Ter*iary
sediments, were displaced upward and.soutnward. Seven major thrust faults
are recognized in the Tertiary belt south of the Gnugach-St. Elias fault

in the central nart of the Yakataga district, (See structure aections C-Ct
and E-E', fig, 1l.)°
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The faults in the Tertiary ruvcks for the most part trend parallel to the
strike of the rocks on each side and characteristically are sharp breaks,
with little disturbance of the adjacent beds, Consequently, the faults
are difficult to recognize unless they nlace in contact rocks of contrast-

.. ing lithology. Furthermore, little of the belt of exposed Tertiary rocks
was mapped in detail, and much of it has not been covered on the ground
at all, It is ﬂossible, therefore, that some major faults have becn over-
looked, Numerous minor faults, both thrust feults and normal feults, were
noted during the field work or are visible on aerial photographs, but are
not shown on the map. , A :

; In the nart of the Yakatapa district nmapped in 1944, Spieker, Walton
and Kirschner recognized two rather distinet structural belts separated
by the Yakatega fault-- a southern belt characterized by narrow, tightly
pinched anticlines and broad synclines, and a northern belt charncterized
by smaller, more closely spaced folds. The more recent work has 1ndlcrted
that the:two~fold division may anpropriately be extanded to the narts of
_.the Yakataga district adjacent to the area mapped by Spieker, Walton and
- Kirschner, The two.structural helts are separnted by the Hope Creek fault
“west of the ares mapped in 1944; end by a fault tentatively identified with
5~;the Yakataga fault east.of the area, The surface rocks in the southern struct-
«-ural belt are‘mainly of the Yakataga formation, Outcrops of the Poul Creek
' fbrmatlon are restricted to narrow belts along the axes of the anticlines,
and beds of pre-Poul Creek age, if exposed at all in the southern structural
Abelﬁ, are extremely limited im outcrop. In the northern structural belt,
on the.other hand, the surface racks are mainly of the lower Tertiary see
..squence, 0 Ouxcrops of the Poul Creek formation are limited to narrow

belts in aynclinal areas, gnd the Yakataga formation is mot known to be

ep ;ented at all in the. ngrthern belt.~‘ :

s ; fha two-fold;,iviszonkhas an economic as well as & geolcgic significance
with. respect to oil possibilities in the Yakatage district. The likelihood
. of f£inding significant accunuletions of oil are believed to be much more
promising in the southern structural belt, not only for fundamental geclogic
reasons, but also because this belt, as a whole, is much more easily access-
.ible than the northern belt. In the deseription following, therefore, more
‘attention is,glven tu theksuntharn belt, par@zcularly tc the fblded structure
thmino W dime BT . : .

Nbrtherngatructural belt

T The-unnamed-placier north cf the head of Knlthleth River evidently'con-
ceals a major fault, as shown in structure section G-C' (fig. 1), The presence
_of a fault 1s'indicat8d by the divergent trend and difference in age of the
nocks exposed.north and south of the. glacier. The stratigraphic displacement
" is.probably not less. than 10,000 feet.. The exposed part of the overthrust
block was examined briefly in the area adjacent to the Chusach-St, Elias
fault southwest of Moumt Miller, where the exposed rocks are mainly anthra-
cite-bearing beds of unit 4 of the lower Tertiary sequence. The lower part
of unit B may also be represented here. The strata are tightly and complexly
folded; many of the faults are overturned.



The fault at the head of Kulthieth River near the southern margin of
Bering Glacier is a strike fault, naralleling the trend of the strata in
both the hanging-wall and foot-wall blocks, It trends nearly east along the
base of a south-facing scarp from the southeastern margin of Bering Glacier
to a noint near the head of one of the forks of Kulthieth River, where it
turns northeastward under the glacier, nrnbablj intersecting the fault des-
cribed above. The fault plane dips about 70°. N, and the fault has a .
stratigraphic displacement of about 1,500 feet near its northeast end. The
displacement increases to the west, being not less than 2,500 feet at the
southeastern margin of Bering Glacier. The hanging-wall block exposes a °
section ranging from unit B of the lower Tertiary sequence well up intc the
Poul Creek formation. As shown in structure section C-C' (fie. 1), the ex~
posed part of the hanging-wall block is essentially a northward—dinplng
homocline with minor anticlinal folds. ,

The Kosakuts fault, so named because it is well exposed in the heed-
waters of the Kosakuts Rlver, has heen traced on the grcund with some
certeinty from a nunatak near the margin of Bering Glacier eastward to the
Kosakuts River-Kulthieth River divide, and what is nrohably the same fault
was recognized on three tributaries cf Kulthieth River and near the head
of Duktoth River, The belief that the fault extends up the eastwerd-trending
part of the Duktoth River valley is based on the discordant trend and strati-
graphy on onposite sides of the valley, It may also extend northvestward
under Bering Glacier tc the spur between Bering and Steller Glaciers, where
serial photographs and distant views indicete that predominantly sandy beds
of the lower Tertiary sequence are in fault contact with a nredominantly
silty sequence tentatively identified as the T'oul Creek formation. The fault
plane was observed at three localities., At the margin of Bering Glacier
northwest of the Kosakuts River the dip is about 400 N., but 2'miles farther
east it is 20° N. On one of the northeast tributaries of Kulthieth River
the fault rlane dips about 70° N, Because of the variable dip of the fault
plane and the complex folding of the adjacent strate, the stratigraphic
displacement is not an accurate measure of the movement along the fault plane,
but the net slip is prohably several thousand fpet :

The rocks exposed in the hanging-well block of the Kosakuts fault be-
tween Bering Glacier and Duktoth River are almost entirely of the lower
Tertiary sequence, including the lowest Tertiary beds known to be exnosed
in the Yakataga district. (See columnar secticn 2, fig, 2.) The lowsr part
of the Poul Creek formation is preserved in a few small areas in synclinal
structures or high on ridges or peaks. Judging from the aerial photogrephs,
only rocks of the lowsr sandstone sequence are exposed in the parts of the
hanging-wall block lying east of Duktoth River and adjacent to Steller
Glacier. The folds in the overthrust block are extremely variable in both
trend of fold axes and degree of compression, but in general are of moderate
emplitude, rather tightly compressed, and are either asymmetrical, with
the steeper limb of the anticlines on the scuth, or are overturned to the
south,
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-The Hope Creek fault was first tentatively recognized and named in
the area at the head of Hope Creek by oil company geologists 47/,

42/ Unpublished renbrt by a geolopical party- representing the Standard Cil
Company of California, the Tidewatér associated 0il Company, and the Union
0il Comnany of California, i938 : .

It separates the northern and southern structural belts between Duktoth
River and the eastern margin of Bering Glacier, Between Kulthieth River

and Duktoth River the stratigranhic and topographic evidence for the feult
is prominent, The trace of the fault lies near the base of a southward-
facing scarp formed by beds of the lower part of the lower Tertiary sequence,
in contact on the south with beds of the uprer part of the Yakataga for=
mation. Fairly accurate locations of the fault trace on the.ridge northwest
of Hope Creek and in adgacent valleys on either side indicate that the fault
plane there dips about 80° N, The stratigraphic displacement is approximately
21,000 feet, and the net slip is probably 8till larger. West of Kulthieth
River, the fault nasses through a topographic sag thet separates a low hill
on the. south, consis ting of beds of the Yakatega formation, from the steep

.H‘ridga on the.north fbrmsd of sandstone beds of the lower Tertiary sequence.

Still farther west Ale trage of the'fault-ls concealed beneath the-alluvium
of the upper Xaliakh River valley, but its presence is indicated bty the
fact that.northward-dipping sandstone beds well down in the lower Tertiary
gequence are exposed in the spurs-just north of the Kaliakh Rlver, whereas
northward-dipping beds of the Yakataga formation are exposed in the isolated
-BilL south of the Kaliakh River, In the vicinity of Duktoth River, the fault
may extend up the valley of Duktoth River, or northeastward into the ridge
between Duktoth River and the tributary heading near Mount Leeper, or up
- the tributary valley toward Mount Leeper as suggested on figmre 1l..The
interpretatlon shown on.figure 1 is favored by the apnarent discordance in
trend of strata exposed in the ridpe between Duktoth River and tributary
-valley and in the isolated hill in the valley floor. In any case, there is
& gap of sevsral miles ‘between the Hope Creek fault and the Yakataga fault,
in which.tha boundany between the northern and scuthern structural helts
fmust be drann more or less arbitrarily. /‘ . C . L e e

The section expoSed in the hanging-wall block of the Hone Creek fault
extends. from the upper part of unit A or the lower part of unit B of the
lower Tertiary sequence well up into the Poul Creek formation, The character
of the folding in the western part of the block is well illustreted in the
-structure sections A-4' .and B-B' (fig. 1), The folds were studied and mapped
in greater detail.here than elsewhere in the northern structural belt west
of Duktoth River,. because the area is adjacent to a base camp from which-
1nvest1patlons were carried ocut during one season and hecruse the folds
expose-a distinctive contact-~that between the lower Tertiary sequence and
the Poul Creek formation--which is easily recognized and traced., In this -
area the folds are typically of moderate amplitude, moderately ccmpressed,
and slightly asymmetrical, the steeper limb of the anticlines heing on the
south, Farther east, in the vicinity of Duktoth River, the folds are more
tightly compressed and some nrobably are overturned. Aerial photographs and
distant views indicate that the Poul Creek formation is exnosed in the
southern part of the ridge between Steller Glacier and Bering Glacier, but
give no clue as to the structure of the beds.
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In thg area between Watson Glacier and the head of Yakatega Glacier,
Spieker, Walton, and Kirschner recpgnized a major thrust fault that nlaces
complexly folded strate assigned to the lower sandstone sequence (part of
the lower Tertiary sequence of this rencrt) on the north in contact with
. the urper sandstone sequence (uprer part of the lower Tertiary sequence of
this report) and the Poul Creek formation on the south. The fault nlane and
the zone of complexly disturbed beds adjacent to it are well exposed in the
west valley wall near the head of Yakataga Glacier. At this locality the
fault plane dips about 40° N. Study of aerial photogrephs by the writer in-
dicates that the fault dies out a few miles west of Watson Glacier, and
"intersects the Yakataga fault to the east under Yakataga Glacier cr one of
‘1ts eastern tributaries, The hanging-wall block of the fault described above
has been examined on the ground only near the head of Yakataga Glacier and
near the head of Watson Glacier, by Spieker, Walton, and Kirschner., At both
localities the strata exposed sre predominantly sandstone, representing some
part of the lower Tertiary sequence. Aerial photographs indicate that the
beds farther north are mainly cf the lower Tertiary sequence, but suggest
" that the lower part of the Poul Creek formation also is present. According
to Spieker, Walton, and Kirschner, five small tight folds were ncted in the
hanging-wall block between the fault and the headwall of Yakataga Glacier.
Aerial photographs show a tight anticline and syncline between Mount Leeper
and the headwall of Yakatage Glacier, and alsc suggest the nrobable presence
of a fault nassing through the saddle scuth of Mount Leener.

' The Yekatega fault was nomed by Spieker, Walton, and Kirschner and was
mspped by them in the aree between Boulder Creek and the foot of Yakataga
Glacier, One minor change in the locaticn of the fault has heen made, and
other changes in the interpretation of the structure in this area are sug-
gested as a result of the writer's field examination near the mcuth of
Boulder Creek and also. along the north channel of the Yakataga River bhetween
Porcupine Creek and the foct of Yakataga Glacier. As the strata on the west
side of Boulder Creek are entirely of the Poul Creek formation, the fault
is shown as swinging sharply southwerd along Boulder Creek. In 1948 the
writer examined the fault exposed at the source of the north channel of the
Yakataga River and collected some fossils in the hanging-wall block of the
fault, from beds assigned to the upper sandstone sequence by Spieker, Walton
and Kirschner. The collection includes some srecies that are common 'in the
‘Yakatega formation and the upper part cf the Poul Creek formation, but that
have not been found in the lower part of the Poul Creek formetion or older
beds. This suggests elther that the hangling-wall block of the Yakataga fault
includes beds of Poul Creek age (a possibility recognized by Spieker, Walton,
and Kirschner), or that the fault exposed st the head of the north channel
.~ of the Yakataga River is a separate fault of lesser magnitude or & branch of

-the Yakataga fault, which lies farther north. The topography of the ridge
between Porcupine Creek and the foot of Yakatega Glacier suggests the presence
of a major fault north of the Yakataga fault as mapped by Spieker, Walton,
and Kirschner, Additlonal field work in this area is needed to settle the
question, . : S '
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In their discussion of the probable location of the Yakataga fault
east of the foot of Yakataga Glacier, Spieker, Walton, and Kirschner noted
the lack of evidence of major faulting in the eastern wall of Yakataga
Glacier near Eberly and Yaga Glaciers, and suggested thet the fault either
dies out in a northward-swinging arc under Yakataga Glacier, or is concealed
underneath the thrust-fault block at the head of Yakataga Glacier. On figure
1 the writer shows the fault extending up the Yakataga Glacier, swinging
eastward in a broad arc under Guyot Glacier, end appearing asgain from heneath
the ice in the ridges on either side of Tyndall Glacier., Projecting the
fault under ice for such a long distance and identifying it with the fault
observed east of Tyndall Glacier is Hazardous, but, as thus interpreted, the
Yakatega fault throughout its length separates belts of contrasting stratig-
raphy and structural nattern.

The sinuous trace of the Yakataga fault is paralleled to some extent
by a similar swing in the.strike of fold axes or of homceclinal structures
in the hanging-wall block of the fault., This mey be due in part to changes
in the dip of the fault plane, the southward-extending salients occurring
where the dip of the fault plane is lowest and the horizontal componént of
the total displacement is correspondingly greatest. The closs reletionship
between: the ‘strike of the fault plane and the strike of the beds in the ad-
jacent part of the. hanging-wall block is well illustrated in the vicinity
of Boulder Creek. The available observations on the dip of the Yakataga-
fault, although not adequate to prove the relationship suggested ahove,
annarent¢y do..support it. The dip is 40° N, at the foot of Yakataga Glacier
(assuming the fault exposed here is the Yakataga fault) and about 35° N, on
the ridge east of Tyndall Glacier. The fault plane was observed from a dis-
tance at the head of Miller Creek, and, although the dip could not be : -
determined accurately, it appeared to be steeper there than farther east at
Yakataga Glaciar, according to Spleker, Talton, and Klrschner.

S The strata exposed in the hanglng-wall block o’ the Yakataga fault
between Boulder Creek and Yakatega Glacier consist mainly of the upper part
- of the lower Tertiary sequence, with small ereas of the lower part of the
Poul Creck formation, As shown in the structure sections E-E' and F-F!

(fig. 1), the folds'are closely spaced, fairlw open, and have the total.
effect of an asymmetrical-anticlinorium, West of Boulder Creek the folds
die out 'and the structure becomes a simple northwest-dipning homocline which
‘exposes the-entire thickness of the Poul Creek formation and the lower:
part of the Yakataga formation. The hanging-wall block of the Yakataga fault
east . of Guyct Glacier was exsmined on the ground cnly where the fault crosses
the ridge east of Tyndall Glacier, From' the ground observations and study
of aerial photographs: the structure appears to be a northward-dippzng
homocline which exposes beds of the lower Tertiary sequence. “



Southern structural belt

The southern structursl belt, including the part of the Yakataga dis-
trict lying south of the Hope Creek fault and the Yekataga fault ranges
in width from & minimum of about 5 miles near longitude 142°15! to a maximum
of abrut 20 miles near longitude 141°40', The northern boundary of the belt
is sharply defined except in the viecinity of Duktoth River, where the Hone
Creek and Yekataga faults overlap but do not intersect. The strata exposed
in the southern structural belt are mainly of the Yakatage formation., The
Poul Creek formation is exposed in narrow belis along the axes of the larger
upfolds, and the lower Tertiary sequence may be exposed at one locality near
the coast, The southern structural belt presumebly continues' eastward under
Malaspina Glacier and westward under Bering Glacier and the adjacent coastal
plain, beyond the area in which hedrock is exnosed.

The .exposed nart of the scuthern structural belt west of the Duktoth
River is essentially & northward-dinping homocline in which the dip of the
beds increases gradually northward toward the Hope CGreek fault, Near the
Duktoth River the generzlly simple character of the structure is complicated
by a high-angle thrust fault that is estimated to have a total displacement
of several hundred feet, and by small folds. Aerial photogranhs suggest
the nresence of a flat syncline adjacent to the Hope Creek fault in the
vieinity of the structure section C-C' (fig.l), but no reversel of dip was
noted on the ground a short distance to the west., In the upper part of the
first valley west of the Hope Creek basin a zone of sheared and steeply dip-
ping beds, possibly locally overturned, may indicate more complex folding
or faulting, The possibility that beds of Poul Creek age are sxposed here
and fartber east near the Dukteth Rlver is discussed on page 25,

The homoclinal structure west of the Duktoth River may represent the
south limb of a broad syncline (and north 1limb of an anticline) of the
tyne illustrated by the White River syncline farther east., Compearison of the
profile of the homoeline, as shown in structure section C-C' (fig. 1), with
the profile of the synclines of the southern structural helt shown in struct-
ure sections E-E', F~F', and G-G' brings out one difference that may be
significant: The beds in the homocline in the vicinity of Kulthieth Mountain
are convex upward whereas the beds in the typical synclines of the southern
stTuctural belt farther east are convex downward. This may indicate that a
broader and less tightly compressed anticline is present under the coastal
plain sediments south of Kulthieth Mountain end the isolated hill near the
head of Tsivat River. Because of the interruption of the regional structural
trend. by the southerly swing of the Yakataga fault at Boulder Creek, the
structures exposed in the coastel mountains east of Duktoth River are of
little help in predicting the structure under the coastal plain farther west.



The principal structures in the part of the southern structural belt
bounded by Duktoth River on the west and by Guyot Glacier and Icy Bay on
the east are the coastal upfold and associated Sullivan fault, the White
River-Clear Creek syncline, the Yakataga anticline, and the Inner Yakataga
syneline (fig. 1), The regional strike of the structures is N. 70°-90° W,
except in the vicinity of Yakataga Reef, where the strata swing southward
in a sharp arc, The structural pattern in this nart of the southern struct-
ural helt has been compared by Spieker, Walton, and Kirschner to that of the
Jura Mountains, where an upper sheet of sedimentary rocks was sheared fronm
a more rigid hbasement and folded independently of it, They concluded, from
this comparison, that sharply compressed anticlines like the Yakataga anti-
cline would open out donward, and at levels 5,000 to 10,000 feet beneath
the surface should have flank dips of considerably less than 45 .

Interest in the petroleum possibilities in the Yakataga district has
centered mainly in the coastal belt betwesn Cape Yakataga and Icy Bay since
initial discovery of oil seepages. This is because pradtically all of the
known seepages are in this beit, the structure of the belt apnesrs to be
anticlinal and therefore is presumably favorable for trapping oil, and the
belt is the most accessible nart of the Yakataga district,

‘ The structure of the coagtal belt between Cape Yakataga and Icy Bay
uﬁh&s been interpreted by most geologlists as a single, tightly compressed,
faulted anticline 4§/, celled the Sullivan anticline in recent years.

:48/ Maddren, 4, G., Mineral deposits of the Yakataga district, Alaskas U, S,
Geol. Survey Bull. 592, p. 132, 1914, Taliaferro, N. L., Geology of the
Yakatega, Katalla, and Nichawak districts, Alaskas Geol. Soc. America Bull.,
vole 43, pe 762, 1932. Snieker, E. M., Walton, M, S., Jrn, and Kirschner, C. E,;
op. ait. (Ass,). L L : L

Intarpreta+ions af the ‘structuré have differed considerably in details, for
sexamples the location of the axis of the anticline, the significance of the

- divergent trend of the strata exposed in Yakataga Reef, the identity of the
beds in: the-'sone df steep or vertical dips adjacent to the coast, and the
magnitude of faulting, At least one group of geclogists, although recog-
‘nizing minor anticlinal folding in the vicinity of Johnston Creek, considered
the major structure from the axis of the Whlte River sync¢1ne sou*hward to
’the caast to.be,a homocline. =

Ehe 194751948 field WOrk 1ndicstes«that ‘the structure of the coastal
belt\ls a longitudinelly faulted asymmetrical complex upfold., The divergent
trend of the strata exposed in the vicinity cf Yakataga Reef is interpreted
as reflecting a similar chenge in the trend of a major fault, called the
Sullivan fault in this remort, Meny details of the structure have not been
solved, and much information can be obtained by more deteiled mepping, es-
-pecially in the zone of vertical or nearly vertical beds.
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The Sullivan fault has been traced with fair,assurance.from %cme Creek
east to Poul Greek, Evidence for the fault is largely stretigraphic and
topographic in this interval., The beds along the favlt are much shattered,
the zone of weakness being marked by the development of subsequent streams
and by topoprarhic saddles where the zone crosses ridges between the subse=
quent streams, Good exposures of the fnult are scerce, From Acme Cregk east
to the vieinity of Poul Creek the frult nlaces generslly northward-dl?ping
beds of the Foul Creek formetion on the north in contact with vertical or
nearly vertical heds of the Yakatega formation on the south. Cn Foul Creek
and farther east a thin sliver of the urper part of the Poul Creek formation
is exposed south of the fault,.Anproximate locations of the trace of the
fault on Poul Creek, on Lawrence Creek, and on the intervenigg ridge, as
well as on 0il Creek, on Hamilton Creek, and on the intervening ridge, in-
dicate the fault plane dips ahout 80° N, in the Poul Creek-Lawrence Creek
area and about 60° N, in the 0il Creek-Hamiltcn Creek area,

'The location of the Sullivan fault west of Acme Creek and eest of Poul
Creek is less certain, .The southerly swing of the trece of the frult nlane
near the mouth of Twomile Greek,. and the flattening of the dip of the fault
plane, as shown on the map and structure secticn D-D' (fig.1), ig sugegested
by the swing of the strata exposed in the western and of Brower Ridge and
on Yokataga Reef. The situation here may be comparable to the arcunte swing
of the Yakataga fault and the strsta in the hanging-wall block in the vicihity
of Boulder Creek (see page 33).

Several alternate interpretations of the location of the Sullivan fault

east of Poul Cresk are possible with the data at hand, Each interpretaticn
is supported or suggested by one or more features of the topography, the
structural trends, or the stratigraphy. The interpretation shown on the map
(fig., 1) is believed to fit best the data at hand, but it is by no means
certain thet it is the correct one, More field work is needed in the area
-of complex structure between Toul Creek and Little River., In this area two
faults, either of which might be interpreted as the eastward continuation
of the Sullivan fault, have been observed. Near the head of Johnston Greek,
in the west wall of the valley, sandstone and siltstone beds dipping gently
northward are thrust over similar strata dipping steeply southward. The
fault nlane dips 25° N. The displacement along the fault is probably small,
for the beds on both sides of the fault belong either in the lower part of
the Poul Creek formatiom or the upner part of the lower Tertiary sequence.
Furthermors,: no evidence of displacement was found a few hundred feet to the
east, on the opposite side of the wvalliey of Johnston Creek., On the Little
River, about half & mile scuth of the main forks, sandstone and siltstone
beds of the Poul Creek formation, dipning southward at a low angle, are
thrust over complexly folded and sheared dark siltstone and sandstcne. The
fault plane dips 20° N, The beds beneath. the fault resemble parts of both
the Poul Creek and Yakataga formations, but have no diagnostic features that
permit definite correlation with either formation, Regional geclogic and
topographic trends suggest that the fault exposed here is the Sullivan fault,
and that the disturbed strata to the south belong in the upper part of the
Poul Creek formotion,
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The uniform northwerd dip of the beds that are so strikingly exposed
in the southward-facing scarp from Cape Yakataga to Icy Bay, coupled with
the presence of a zone of verticzl or nearly vertical beds along the coast,
gives the impression of a single large asymmetrical anticline, The complex
character of the upfold is evident on more detailed study, however. In the
stretch between Poul Creek and Icy Bay at least thres anticlines which have
the total effect of an anticlinorium have been recognized. Each of the anti-
clines is cut off by the Sullivan fault,to the west and either dies out or
nasses into a fault to the east.

The northenmost antlcline in this group 1s well exposed in the west
valley wall of Johnston Creek, near the foot of the glscier, and on the di-
vide between Johnston and Munday Creeks. Opposing dips on Munday Creek
indicate the fold is nresent there, althcugh the axial area is not exposed,
The zone of vertical or southward-dipping beds just north of the Sullivan
fault on Poul Creek may indicate the approximnte location of the intersection
of the fault and fold axis at the surface there, The anticline dies out ab-
ruptly, or else passes into a fault, east of Johnston Creek. The fold is
asymmetrical, like most of the other antlclinal folds of the southern belt,
but is not so tightly compressed, S fE S

:The presence of am anticline that crosses Johnston Creek just nmorth cf
-the trace of the Sullivan fault is indieated by the zone of steeply-dipping
sandstone beds (representing either the lower part of the Poul Creek fore
mation or the upper part of the lower Tertiary sequence,):-on Johnston Creek
and farther west, and more clearly, by reversal of dip along the same trend
on the ridge east of Johnston Creek. The fold axis evidentlj intersects the
Sullivan fault somewhere between Johnston and Mundey Creeks, It may either
die out or pass intc a fault to the east between Johnston Creek and the west
fork of the Little River, or it may cross the west fork in an interval where
no outcrops were ‘cbserved (structure section H-H!, fig. l) The anticline
is not: present e’ ”the east fbrkvcf the thtle R*ver.

The seuthernmost antlclire is clearly shown by reversal of dip near
the mouth of the:Little River and on a small stream 1} miles farther east,
This anticline prnbably is cut off by the Sullivan fault a short distencs
west of the Little River, A zone of disturbed heds and discordant attitudes
near the mouth of the canyon of Crystal Creek, and a reversal of dip at the
mouth of the eanyon of the Priest River mey indicate the eastward continuation
of the same anticline, If so, -the anticline plunges tc the east at a low
angle east of the Little River, Inasmuch as only a short stretch of the scuth
flank of the:southernmost anticline is exposed, it is not nossible to deter-
mine whether it represents only a minor reversal or the south flank of the
anticlinorium. - R T R e JEET ST S S :

~From Poul Creek westward only northward-dipping strata, none of which
are sverturned ‘are eéxnosed north ~f the Sullivan fault, indicating that
the axis of tha upfold lies beneath the plane of the Sullivan fault
(structure sections D-D' and E-E', fig, 1). It is difficult to reccncile the
gpmarently nearly vertical dip of the Sulliven fault in the vicinity of
Lawrence Creek and Poul Creek with the considernble stratigraphic-displacement
that has taken place along it, Either the net slip along the fault is con-
siderably larger than the stratlgraphic displacement, amounting to at least
several thousand feet, or the fold axis, or the fault plane, or both, flatten
at depth,
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The complexity of the coastal upfold is also indicated by the numerous
reversals of dip in. the zone of steeply-dipping strata south of the Sullivan
fault, These may indicate the presence of .tightly compressed, nearly iso-
clinal folds, which have not been recognized because of the lack of distinctive
key beds and of mapping sufficiently detailed to permit reccgnltion of dup-
lication of beds by other means.

The White River-Clear Creek syncline, one of the largest and most per-
sistent folds in the Yakatega district, was named by Spieker, Valton, and
Kirschner from excellent exposures of the structure in the vieinity of White
River Glacier and Glear Creek. The fold nrobably extends westward under the
alluvial fill of the Yakataga River valley, Aerial photographs show south-
ward-dipping or horizontal beds in the nunataks in Guyot Glacier as far east
as the Karr Hills, indicating that the fold extends eastward under the Guyot
Glacier, merging graduelly into the northward-dipping homocline of the Chaix
Hills, The syncline is broad and flat-bottomed, Its width (distance hetween
the ecrests of the adjacent anticlines) ranges from about 4 miles near the
foot of Yakataga Glacier (structure section E-E', fig. 1) to more than 10
miles near Icy Bay (structure section I-I', fig. 1) The syncline is slightly
asymmetrical, the north flank teing the steener,

The upfold lying between Yakataga Ridge and the Yakataga and Eberly
Glaciers was named the Yakataga ahticline by Spieker, Walton, and Kirschner,
The following description, anplying particularly to the stretch between
Yakataga Glacier and meridian 142005' “is abstracted from their manuseript
renort: ' : o

Tho Yakataga anticline is a closely folded, asymmetrical
structure; the scuth flank being the steener. The axial plane
undoubtedly dips steeply northwurd but its position cannot

. be accurately determined because.of a thrust fault parasllel
to the axis., This fault is in some respects a puzzling feature,
In the mouth of the gorge &t the west end of Yakataga Iiidge,
whers north-dipping siltstone and shale of the Poul Cresk for-
mation is directly juxtaposed to south~dipping sandstone of
the Yakatags formatlon, the fault plane either is not exncsed
or was not recognized in the disturbed beds near the axis of
the fold. About 3% miles farther east, however, the fault is
exposed, and here it dips 50° to 60° Southward, If this con-

* dition holds farther west the minimum dip-slip possible on

. this feult at the western exposure is about 6,000 feet, and

" structural nrojection of  stratigrephic horizons from the south
suggests a dip-slip of 7,000 feet or more, At the eastern
exposure the dip-slip apparently is 1,000 feet or more,

The fault described above, if it is correctly interpreted, presents
the reverse ¢f the usual situation found in the Yakataga district, where
the major faults dip northward and the north side (hanging-wall side) has
moved up relative to the south side, The writer suggests thet the southward-
dipping fault observed at one locelity by Spieker, Valton, and Kirschner mey
be a minor fault, or a small segment of a curved but generally northward-
dipping major fault, The situation described et the west end of Yakataga
‘Ridge, where northward-dipping Poul Creek beds are faulted agoinst scuthward-
dipping beds of the Yakataga formation, is similar to that found at many
places along the Sullivan fault, which is known to be a northwerd-dipning
thrust fault.
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Excellent aerial photographs glving & relatively close but comprehensive
view of the Yakataga anticline just east of the stretch described above
seem to show beds arching over the crest of the anticline with little or
no faulting,

The Yakataga anticline may die out eastwsrd under Guyot Glacier, or
it may be represented by the sharp upfold near the southern end of the
Guyot Hills (fig. 1), It was assumed by Spieker, Walton, and Kirschner
to continue westward under the alluvium of Yakataga Valley, the axis curving
slightly southward beyond the last exposures near the west end of Yakataga
Ridge. On figure 1 the writer sugpests an alternate interpretation, that
is, that the anticlines near the mouth of Porcupine €reek and near the head
of Miller Creck, mapped e&s separate folds by Spieker, Walton, and Xirschner,
actually renresent the northwestward continuation of the Yakataga anticline,
This 1nt€rpretation is supported by the predominantly northwest regional
strike of the beds in the west end of Yakataga Ridre and in the lower Por-
cupine Creek-Miller Creck arsa, by the general similarity of the outline
of anticlines on Miller and Porcupine Creeks and the Yakataga anticline
farther east, and by the npresence of reddish-brown~weathering beds of the
Poul Creek type at the point where the axis of the anticline is assumed
to eross the north channel of the Yakataga River, The anticline at the
head of Miller Creek, here tentatively identified with the Yakataga anti- -
cline, was described by Spieker, Walton, and Kirschner as & relatively .largse,
asymmetrical anticline with much minor disturbtance along its crest, com=-

rable in outline to the Yekataga articline farther southeast

B In the headland between'vaga and Eberly Glaclers brieker, Ualton, and
Kirschner mapped & broad, eastward-plunging syncline which they named the
Inner Yakataga syncline, At the eastern margin of Yakatagas Glacier the width

of the syncline, measured between the crests of the Yakataga anticline and
_a minor anticline not shown on the map, is abrut 6 miles. The axis plunges
to the east at an angle of 10 to 15°, To the west the syncline is concealed
- underneath the Yakataga Glacier and the overthrust block of the Yakataga
fault Iﬁs easterly extent unﬁer‘suyot Glacier is not known. i

ﬁerial photcgraphS/show a series of anticllnes anﬁ svncIines in the
Guyot Hills, Two of the anticlines and the intervening syncline anrear to
contimie eastward into the Karr Hills, 4s shown in structure section I-I?
(fig. 1), the folds.are of moderate amplitude and are asymmetrical, the
south flank of the anticlines being the steeper, The southernmost anticline
exposed in the Guyot Hills is tightly compressed and is similar in cutline
to the Yskataga anticline; The photographs show what aprerrs to be a silty
sequence in the core cf this fold, suggesting thet it may bring to the sur-
face the upper part of the Foul Creek formation,

The beds of the Yakatage formation exmosed in the Chaix Hills form a
northward-dipping homoeline, The similarity in the nrofile of the exposed
part of this homocline (structure secticn J-J?, fig, 1) to the south flank
of the Thite River-Clear Creek syncline farther west suggests the presence
of a sharp upfold to the south, underneath Maspina Glacier.
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OIL POS%*BILITIES
Histo;z of exnlcratlon

Scme nf the oil ceepages nlong the coast in the Yakataga district ere
reported to have heen discovered in 1896, By 1897 a continuous tract ex-
tending about 20 miles aiong the coast and including all the known seeneges
was located and surveyed 49/, Since 1897.there have.heen sporadic bursts of

42/ Martin, G, C., Preliminary report on netro;eum in Alaskae U. S. Grol.
Uurvev Bull 719, BR. 34,39-40, 1921, . ,

interest during which land rights have been acquired for the purrosec of
prospecting for oil, at first under the placer law and leter under the oil
and gas leasing law, In July 1950, arnlications were on file for oil and
gas leases covering a tract thet oxtcnds along the coast for atout 55 miles
from the viecinity of Cane Yakataga sast to the ‘boundary of the district,

and from 6 to 12 m1les 1nland.

Up to July 1950 only one well had been drllled in oearch for o1l in the
Yakataga district. During the years 1926-1927 the General Petroleum Corpo=-
ration of Califcrnia drilled the Culliven No, 1 well, located near the
large 0il seepage on Johnston Creek (fig. 1), to a total denth of 2,005
feet 50/. Small showings of gas were encountered between the surface and a

50/ Smith, 7. S., Mineral industna;'of Alaska in 192'7: 7, S. Geol, Survey
Bull, 810, PPe 59"60, 1929, -

depth of 232 feet, and also at a depth of 1,643 feet, but no oil was reported,
Although a geclogist was employed by the company tc select a location for
drilling, it is reported that the well was no* drilled at the site he select-
ed on geologic grrunds. As the structure and stratigraphy are interpreted in
this report, the Sullivan well was started in steeply dipning beds of the
upper part of Poul Creek formstion, on the-scuth limb of the coastal upfold
and not far scuth of the trace of the Sullivan fault., The beds penetrsted

by the well were reported te he dominantly hard sandstone and sandy shale,

In 1947 the open casing of the well was flowlng salt water and enough gas

to maintain a steady flame above an mneﬁina 2 incheu ‘in diameter.
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Presence, source, and character of the oil.

Nearly all the known oil seepages in the Yakataga district are in a
belt extending 18 miles along the coast and as much as 2 miles inland, be-
tweeht Cape Yakatnga and Johnston Creek (fig. 1). About 25 separate oil
seepages were noted in this belt during the 1947-1948 field inwestigations,
More careful search probably would disclose still.others. Many of the oil
seepages in the coastal belt werse described by Maddren 51/ or shown on

51/ Maddren, A. G., Mineral deposn,ts ‘of the Yakatage district Alagka' U S,
Geol, Survey Bull. 592, pp. 143-145, 1914,

Maddren's map of the Yakataga district 52/, It is likely that most, if not

52/ ’Martin, Ge C., op. ot ‘(1921); p;., 6.

alI, of the seepages shovm on figure 1 have been obse*ved a’a one time or
another by prospectors or’ geologists, T T

More than half of the known oil seepages in the coastal belt are located
on or very near the trace of the Sullivan fault. The seepages south of the
Sullivan fault on lower Foul Greek and on the ridge between Poul Creek and

‘ I.awrence Creek are located on or near minor faults or shear zones in the

3

. rocks of the Yakataga formatmn. The - seepages torth of the Sullivan feult
between the White River and the western end of Brower Ridge are located on
‘outcrops of apparently unfaulted but permeable sandstone beds in the upper

' ‘p&rﬁ of the Poul Creek formation and at the base of the Yakataga formation,

4 group of small seepages on Munday Creek and one small ‘seepage on Johnston
Creck, all north of the Sullivean fault as shown on figure 1,. are on outcrops
of sandstone beds that mey be at or near the top of the lower Tertiary

- gequence, but more- Iikely are in the basal part of the Poul Creek formation,
.. (See pages }8-19.) 4t the large seepage near the well on Johnston Creek oil

decumulates on small pools of" water on an alluvial terrace that forms the

- ‘west bank 'of 'the creek, ‘some distance south of the probable location’of the

Sullivan fault and in an area underlain by the Ioul Creek formation. The
oil may issue from the bedrock some distance north of the place where it

“aeccumilates; for it is"being carried to the pools by small streams that
- drain from the ridge to the north and northwest. The oil may issue along

' the Sullivan £au1‘b or a»minor fault that branches from ite

Indications cf oil elther we;'e observed during the recent mvestipations,

" or have been reliably. reported at several localities in the Yakataga district

outside of the coastal belt. Spileker, Walton, and Kirschner noted a small
seepage in fault gouge on the westernmost tributary of Clear Creek draining
from the north side cf Brower Ridge (fig. 1), and also noted a strong odor
of 0il on the next stream west of the above loecality, and on Miller Creek,

. The bedrock at each locality is the Yakataga formation. R. B. Johnson and

the writer noted a strong odor of 0il at several localities near the head
of the unnamed stream entering the Kaliakh River from the north near Sun-
shine Point. The odor seemed to be associated with one or more beds of gray
siltstone and fine-grainsd sandstone in the Yakataga formation, although
the beds in the general vicinity are also much faulted and sheared,
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Some fresh snecimens of the sandstone and siltstone, when crushed and

thrown In a still pool of water, left an oily film on the surface. However,

a specimen of the siltstone analyzed in the aaboratory of the U, S. Geolog=*: -
‘ical Survey was found to contain apnrecisble organic material but no
netroleun or kerogen 53/ According to R. B, Wetson 54/, who has long been

53/ 4nalysis by W, W. Brannock, Feroaen is the solid bituminéus material
found in oil shales, 1949. :

Watson, R. B. personal communioation Aug. 17, 1947.
’ 7]

a resident of the Yakatags district and is femiliar with the characteristics
of oil seepajes in the district, an 0il seepage could be seen &t one time
north of the north channel of the Yakataga River, between Forcupine Creek
and the foot of Yakataga Glacier; Mr., Watson reported that he could not

find the seenage at the time of his last visit to the locality, and the
writer was not able to find it in 1948, The lacation reported for the ‘seep-
age is at or near the crest of an anticline, tentatively identified as the
Yakataga anticline in this report, at the outcrop of beds that are helieved
by the writer to he either the upper part of the oul Creek formotion or the
lower part of the Yakataga formation, :

011 seepages have been reported in at least three other docalities in
the Yakataga district, but nome of the occurrences has been confirmed, 4
sketch map in the files of the Geological Survey, made by prospectors, shows
a seepage on the unnamed stream that enters Duktoth River from the east
about 3 miles northwest of Duktoth Mountain, Seensges have also been reported
near the mouth of Yahtse River 55/, and on several streams that drain into

55/ Meddren, A, G., Mineral deposits of the Yskatagn district, hlaska: U.S.
Geol.’ Survey Bull, 592, p. 114, 1914,

Icy Béy,fré@ the margin of Tyndall Glacier 56/. The writer visited the Duktoth

56/ ‘Miller, M, M., nersonal communiéation, 1947,

River locality and one of the streams in the Icy Bay locality during the 1947
season, At both localities a black scum was observed floating on the surface
of the muddy glacial streams, especially in eddies or quiet pools., The scum
.resembles oil in the way it clings together on the surface of the wéter, but
1t lacks the green color and odor that are characteristic of the oil in
typical seepages in the Yakatapga distriet., 4 black scum of aimilar apnearsnce
was observed Ly the writer on streams dreining from Bering Glacier and in
pools on the surface of the glacier. It is believed to be finely divided
organic material, possibly derived by glacial ercsion cof coal beds or of
fine-grained sedimen+a that contain considerable organic meterial, such as
the siltstone of the Poul Creek formation.
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The distribution of the known seepages in the Yakataga district, with
respect to stratigraphic and structural features, suggests that the pétro-
liferous rocks giving rise to the oil are located in the Poul Creek formation
and possibly in the lower part of the Yakataga formation, The evidence for
this conclusion may be summarized as followss (1) About 70 percent of the
known scepages in the Yakataga district are located either on outcrops of the
Poul Creek formetion or on faults along which the Poul Creek formation forms
either the hanging-wall or footwall, (2) Most, if not all, of the remaining
known seepages in the Yakataga district are located on outcrops of the lower
part of the Yakataga formation--some on apparently unfaulted but permeable
‘beds at or near the base of the formation, and others on faults or fracture
zones along which the 0il could have risen from a source in the lower part of
the Yakataga formation, in the Poul Creck formation, or even in pre-Poul .
Creek beds, (3) No seepages or other indications of o1l have been observed
in the Yakataga district on outerops of beds known definitely to be pre-Poul
in agc, nor on outcrops of beds more than 5,000 ar 6,000 feet above the base
of the Yakataga formation. T oo s

Descriptions of t;ypiéal oil seepagas «in :bﬁé?;:?akafaga district and some
information on the character of the-oil are given by Maddren 57/. The oil is

o R

&,

" 51/ Weddren; B Goy ops olbe, ppe MIUT.

COWdE e TR s B I P S K o . : T
light green In color,:and 1s-similar In appearance to the oil from seepages
in the Katalla district. The volume of oil issuing at most of the seepeages
in the Yakataga district is small, but the flow at the large seepage on
Johnston ‘Creek, adcording to Maddren 58/, may be at the rate of as much as

& barreX a-day: An anglysis of a sample of o0il collécted from the large
Seopage on Johnston: Greek. pieker, Walton, and Kirschner followss - -

T e g s gy FEE S

snmle fm s;aepager on (.Iohns;ébn-.‘(’freekk,ff\ Pl
Yakataga district, Alasks s/,

Specific ngit}* at 2231? scevcCroneniecoes 00987 (AO' P. I. gravi‘by 11'80)
13 .

Color tesservecveansssscesecessvssascsosces Drowhish black

Type of base SIS ERNGLECEOEPIUIBROIIRNIOBSIGEERE naphthene

Distillations at atmospheriec pressures’

Specific
Percent by gravity %0°F A, P, I,
volume &0°F gravity
chtion u'p t‘) 20000 suBsBees ey Tm09 S ey seeme-
Fraction between 200°0-225°C.more than 1 =  =emece=e ccew-e
" - 2259-2509C sieie00.s 6 0.887 28,1
" L 2500"27566 esacoonse 10 00899 2509

a/ Aralysis by W. W. Brannock, U, S, Geological Survey,
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The fresh oil in the’iakataga district probably is similar in cheracter
to .the 0il produced from the approximately equivalent Tertiary rocks in the
Katalla field, The oil from .the wells of the Katalla field was described as -
follows by A, M, Bateman 29/: :

' Thé gravity of the 011 is from 413° to 45° Baume. The oil
is high in gasoline and naptha and has & paraffin bese. Sulphur
is absent. The recoverable content -of gascline and distillate
is about 63 percent.

59/ Martin, G. C,, Preliminary re@ért on'peﬁroleum in Aleska: U, S, Geol,
Survey Bull, 719, p. 30, 1921, The gravity expressed in degrees 4, P. I.
would be the seme as, or within a fraction of , & degree of the gravity cited
above, .

Accumulations of oil

Much of the sandstone in the exposed 'T’ertlzry strate in the Yakataga
district is poorly sorted, containing a large nroportion of silt- and cley-
size grains that fill the ;nterstices between the sand grains, and therefore
is low in porosity end permeability. The sandstone in the lower Tertiary
sequence appears to be uniformly herd and tight, but some of the sandstone
in the Yakataga formation and in the Foul Creek formation nezr the coast
seems to be fairly porous and permeable, and may nrovide suitable reservoirs
for the accumulation of Olla

- . The result of porosity and nbrmeabilitV’tests on outcron samples of
Tertiary sandstones in the Yekataga district are given in the table on page
43, The srmples selected for testing represent some of the most favorable
sandstone beds, with respect to reservoir cheracteristics, that were seen
in the lower Tertiary sequence, the Poul Creek formation, and the lower part
of the Yakataga formation. Some sandstone in the upner pari of the Vakstaéa
formation, especially in the vicinity of the Chaix Hills, apnears to be better
sorted, less indurated, and more porous and permsable than any of the sand- -
stone seen in the lower Yakataga cr pre-Yakataga part of the Tertiary strata,
but no samples suitable for porosity and permeabﬁllty tests wers collected,



Porosity and permaabiliw of samples of
Tertiary sandstone exposed-in the Yakataga district, A.Laska

: : , Percent Air
Sample number, description ,,and -Joecality effective permeability
' ] oy . . porosity (millidarc ies)

Lower ‘I’erfia sequence unit B: : . ,
Am 49 ai----lOO-foot unit of coarse-gralned .
o sandstone; 5 miles north of Hamna _ &
L&ka L R N N R Y R o 804 . 1835'thah "0501

Poul Creek formetion: ‘
4LTAMy 123 a7---100-i‘oot unit Of medium~-grained
. .sendstone about 2,600 feet below top » .
Of fomtlon' Poul Creek seavrocossan 608 less than OQOOl

4’7A.Mr 12'78 _/--ZO-foot um.t of fine-grained sand-
o e . .8tone about 900 .feet. below top of : ao ‘
formatmn, Poul Greek sesesscaasesso 159 less than 0,001
- 6.b/ -—«Fina-gmined sandsf;one abou‘t: 600 feot. ; ,
: - below top of. farmation, at oll seeprge . . o i
an Tmmil& Qreek &Ntt L e i) wonllo?;-" X Vlesﬁ "Ehan 5,‘0

48£Mr 19A _/--Medium-grained sandstone, 50 feet ex-
wgi-paged, about 1,000 feet below top of .

formation; at oil :seepage -1 mile east .

~of Bamiltan Grﬁek T

ASAMr 19B _f--—Same as. above, aore m.t parpendicular | O L T U
) to bEddingctnstqaccmd«nvw;aq«mﬁlocho’l’?al R RN I

Yakataga» fonnatiom bty s
47AMr 8l a __/—--F:Lnento mediunx-grained sandstone at S
e ¢o08 obege of formationg at oil seepage : G e wngenaowir
near head of 011 Creek.eesesecesreessel0ed .less than 0,001

47AM:- 778/ +=--Médtum*grained *sandstone about 5,000
feet ahove base of formation; reef - : 5w
mmutbi 0? Im Greek . 1creacobt0‘5&7 . 1953 than 0‘001

1.‘7AMr 113 8/~--60-foot, unit of medium-grained samd- .
s stone, position in formation not .. ¢ g s -
kmmp I’Ou-l Greekbttfttﬁgs-.oanlvtu&q 20 O 1»2;'4

4‘7th 45 _/—---Medium—gmined sandstone about 6 000
s ., .. feet above base of formation; . .. Lo L
"“"" : HODG Greek.&..od“‘&t‘.ovratoomiqv-too 12.3 . w L4

’&" - C',

&/ Tested by St. Yuster, The Pennsylvania State Bollege, Division of
Petroleum and Natural Gas Engineering, Permeability *ests were nerformed using
air at several mean pressures, the final result being etrapolated to infinite
mean pressure (Klinkenberg permeability, initial).

b/ Tested by the Fairbanks Laboratory of the Navy 0il Unit, U, S. Géological
Survey, Permeability tests were nerformed using air at standard pressure.
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The lergest well-defined upfolds in the southern structural belt, the
coastal upfold, and the Yakataga anticline are not ars not the type of
structures generally regarded as being favorabls for trapping significant
accumulations of oil. The Yekataga anticline and the western rart of the’
coastal upfold ave tightly compressed near the present level of ernsion, ~

~and thus afford a rather restricted area along the crest for the accumulnticn
of 0il, Both the Yakataga anticline and the western nart of the coastel up-
f0ld ere faulted along or near the crest, The structurally higest rart of

the coastal upfold, in the Poul Creek-Jolinston Creck area, exposes all or
nearly all of the Poul Creek formation. Most of the Poul Creek formation is
below the surface in the crest of-the Yakatage anticline, but the Poul Creek
formation at approximately the same latitude farther west, in the viecinity
of Boulder Creek and Cotton Creek, is fcr the most part fine-grnined and
seemingly lacking in sandstone beds with fawnrable reservoir characteristics.
Snieker, “alton, and Kirschner nointed out that tightly pinched folds like
the Vakatepa anticline msy be expected to open out at depths cf 5,000 to
10,000 feet. The rocks of the lower Tertiary sequence, which would be nresent
at such depth in both the Vakatage anticline and the ccastal upfold, nre

not known to be nétrolifercus in outcrop elsewhere in the Yakataga district.

Some of the anticlines exposed in the Guyot and Karr Hills sre fairly
opsn at the present ernsion lewsl, and probably bring the Poul Creek for-
‘mation to within ressomable drilling depth (structure section I-I', fig. 1).
It would he extremely dlfflcult to pet drilling equipment into this area
however,

_ On the basis of the infbrmation now available, considering both the
known geologic factors and the accessibility of prospective drilling sitss,
locations on the Yskatage anticline in the vielnity of Porcupine Creek

and on the minor anticlines of the ccastal upfold botween Munday Creek and
the Priest River are suggested as the most favorable places to test for
nossible antieclinel accumiletions of oil,

The sandstone beds in the exposed nart of the Tertiary strata in the
Yakataga district, especlally in the Poul Creek and Yakatage formations,
show lateral variations in grain size, sorting, and thickness thgt may offer
pOSSlbilitieS for trapping oil, '

Most of the sandstone beds in the Poul Creek formation and the lower
part of the Yakataga formation are in the form of feirly extensive sheets
that grade into siltstone or other fine-grained sediments around the margins,
The sandstons beds in the Pcul Creek formation appear to thin or thicken
in an irregnlar manner ‘in an east~west direction, but show & regional ten-
dency to become finer grained and to wedge out from south to north. The
northward thinning and decrease in grain size ¢f sandstone heds in the Pcul
Creek formation is illustrated by comparing the sections measured on Poul
Creek and on Yaskataga Reef with the sections measured in the Cotton Creek-
Boulder Creek area, on Porcupine Creek, and Yakataga Ridge (fig. 2). No
regional trend in the weriatdon in thicknese, grain size, and sorting of
the sandstone heds in the lower nart of the Yakataga formation has heen
detected
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The sandstone beds in the upper part of the Yaketaga formation are
notably lenticular, but no regiconal trend in the variation in thickness
‘of the sandstone units is apnarent, qome of the units .appear to represent
submarine channel depo sits. ;

Significant accumulations of oil mey be prpsent in seeled=off reser-
voir beds along the major faults of the snuthern structural belt, especially
along the Sullivan fault, Possibllities for accumulations against the
Sullivan fault, in gehtly dipping reservoir beds in the lower part of the
Poul Creek formation on the hanging-wall side, and in more steeply dipping
reservoir beds in hoth the Poul Creek formation and Yakataga formation on
the footwall side, are sugpested in structure sections D-Df, E-E', F-F',
and G-G' (fig,. 1). The presence of oil seepages along the Sullivan fault
indicates that it does intersect one or more reservolr beds, but the seep~

- ages may also indicate that the fault seal is. too imperfect to permit
accumulation of large amounts of oil.

ZOnes of shatﬁered rock aﬁ“nrding openings for fhe accwmzlution of 011
maey be present along the major faults and along the tightly compressed up-
folds in the Yskatage district, The wells in the Katalla field are believed
-to- have produced from: fractured but otherwise relatively impermeable silt-
stons: and sandgtone of middle:cr late Oligocene cge, in & comploxly folded
@agd»,faulted zana 60, Ly MoTE st;;bstantial production ha:s» been 'dbi’c&inedf from;

;GQAMillcr, B. I. 55 Rossm&n, D. L., and Hickcux, G. A. & Praliminary report

on: petroleun nossibilities in: the Kutalla erea, Alaska, p, 16, 1945.
{Mimeagrapheda Acccmpanies geclogle and. topographic map and: sections of

ths Katalla area, Alagkas U S Geol. Survey war mine;rals invaatipaticns,l%5 )

m@m wnefs Pines ined relatively imperviaus mcks in seveml of the
M&Gr oil. fields irr ﬁle Unite& Statas 6

Q}’ 4 Lalicxar, G.. Goy Pﬁmiplas ofz‘ netrm.eum greology, pg 103, 1949.

o T e : ot
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Summary of cil nossibilities

The distribution.of oil seepages in relation tc structurel and strat-
1graphic features in the Yakataga district noints to the nresence of
petroliferous rocks in the Poul Creek formetion and possibly in the lower
pert of the Yakataga formation. Beds 6f pre-roul Creek age are nct known
tc be petroliferous anywhere in the district. Much of the sandstonc in the
Poul Creek and Yukataga formations is. poorly sorted and is low inrorosity
and permeability, but some béds of suitable though not excentionally favor-
able reservoir characteristics probably are present, Possibilities for |
aceumulations of oil in permeable sandstone beds are. offered by adticlinal
traps, fault traps, and permeabllity wedge-outs., Accumvlations ~f oil may
also occur in fracture zones along the majcr faults and along tightly com-
pressed upfolds. The area including the coastal upfold between Cape Yakatega
‘and Icy Ray prcbably is the most promising pert of the Yakataga-district
for initial exploration by drilling, hecause it is the most readily access-
ible part of the district and because it includes most of the known oil
seepages as well as what appear to be scme of the most faverable reservoir
beds in associatlon with potential anticliral and fault traps.

Seleotion of drilling sites in the YQkataga distriet should he nre-
cedsed. hy detailed geclogic marping of the,genernl viecinity of the nroposed
-sites, supplemented by core drilling if necessary, in order to determine
as accurately as nossible the character of the structure, and the locztion
and character of notentiel oil traps at depth. Because of the general scarcity

. of diagrostic fossils, either macroseopic or microscopic, and general lack

of key beda of distinctive lithology, careful study of well cuttings and
cores and comnerison with expcsed sections will be necessery in order to ..
accurately correlate subsurface sections. Location of oil accumlations at ™

.. depth in‘ the Yakstaga distriet is likely to be difficult, at leest in the

initial strge of exploration, because of the eomplexity of the structure
‘and the lack of informstion on the local factors affecting oil accumulation.

. Any plan-for ésting the oil possibilities of the Yakataga district Shoula

take &ntc account the possibility that many test wells may be requlred

- prove the presence or abserce of significant accumulations.

Attenfior 13 called to the nossibility of obteining st ‘least ¢ small
amount cf oil, in addition to stretigraphic and structurnl information, by
drilling assentially horizontel holes 62/ acrcss the structural trend in areas

. gg/ Ranrey, Leoc, Horizontnl drilling through outerop brings results: 0il and
Ges Jour., vol, 37, no. 49, pp. 68-69, 82, 1939,

‘ of high relief, as in the coastal belt between Cape Yckataga and Johnston
Creck. Some of the oil seepapes in this helt are high up on the narrow divides
between the major transverse stresns,

—___Much or all of the broad coastal plain lying east of Icy Bey and west of
Cape Iskataga, nart of Bering Glacier, and part of Malaspina Glecier probably
are underlain by rocks of the Poul Creek and Yakatoga formations. The structure
in these areas may be expected to be comnarable to the exposed part of the
southern structural belt, and possibly is less complex. The oil nossitilities
in this large nart of the Yakataga district can be evaluated only by geo-
physical prospeeting, or by drilling through the cover of ice and unccnsolidatsr”
Quaternary sediments to the underlying bedrock.

Dupl icvting uection, Interior Department,
Washington 25, D, G,
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